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Keyless Entry means no more manual 
setup of your IFR COM-120B, Just inter- 
face the Super Seout Frequency 
Recorder to the RS232 port of the IFR 
COM-120B. key up any radio and the 
Super Scout captures, displays and ta, 
records any frequency from 1OMHz - [ i 
1.4GHz (FM Analog). At the same ; : 
time the Super Scout automatically 
tunes the IFR COM-120B, or the 
1200 Super S to the frequency it 
captures in one second. 
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When you have such a powerful test ! 


instrument like the IFR COM-120B 
why would you need the Super Scout ”? 
Easy. 


For radios where the frequency is Fear . ——— 
unknown the Super Scout uses its Patented Reaction Tune abil- 
ities. Key up the radio, the Super Scout captures the signal and automatically sets up the paiseins 
IFR to > the radios exact frequency. | no manual setup required. 


5, 421.402 


iper Scout car ul mone 1 iy pocket. 
Just imagine how many additional radiiis you'll be able to service ina day. a week, or all year. The Super Scout frequency recorder not only 
automatically sets up the IFR COM-120B, but it also records up to 400 frequencies in memory. With the Super Scout Memory Tune func- 
tion you can also go back and access any frequency in memory and re-setup the IFR COM-120B to that frequeney. 


The handheld Super Scout frequency recorder comes with built-in NiCad batteries, IFR COM-120B interface cable, 1200 
Super § interface cable, DB32 antenna, and power supply. 


Frequency Range: LOMHz - 1.4GHz Timebase: 10MHz setable to +/- [ppm 

| Input Amplifier: 50 Ohm vswr <2:] RF Signal Strength Bargraph: 16 segments 3dB per segment 
Sensitivity: <5mV 30MHz - 900MHz Size: 3.7°H x 2.75”°W x 1.2”D 
Maximum Input: +15dBm, 50 milliwatts Weight: 8.5o0z. 

Time Between Measurements: 10 milliseconds Battery: Internal 4 cell AA shrink wrapped NiCad pack 
Display: 10 digit LCD w/backlight Power: 9-12 VDC | Amp wall plug adapter, supplied 
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5821 NE 14th Avenue « Ft. Lauderdale, FL * 33334 
Telephone: 954*771*2050 Fax: 954°771*2052 Email: sales @ optoelectronics.com 
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en-Site 
Radio 
-ontrollers 


Vega’s 5100 Series compact, easily rack-mounted, OPTIONS 
two-line/four-frequency radio control consoles provide instant ~ DCA-3 external three-line adapter for DC-format lines 
PTT, timed mute, and other most-needed features. These © Gooseneck and desk microphones, headsets, footswitch 
tone-format consoles allow you to quickly select one or any — DTMF pad 
combination of up to ten stations that are not already selected 1 Cross mute 
for TX / RX control. Instant PTT switches allow immediate Clock, audio-level bargraph, and cross-mute indicators 
response to a call on a particular “selected” or “unselected” C Rack-mount kit 
line, without disturbing the programming of the “selected” The 5100 Series has the flexibility to accommodate most 
simulcast group or line. any multiline console requirements. Call or fax us today for full 
Standard features available on the cost-effective and details on the 5100 Series consoles! 


versatile 5100 Series consoles include: 
0 SELECTED switches for selecting any combination of 
lines for transmitting and receiving. 
‘1 UNSELECTED switches for monitoring any combination 


of unselected lines. 

O TX ALL (simulcast) switch for selecting all lines for both 
transmit and receive. 

0 RX ALL switch for monitoring all unselected lines 


CO Separate speakers and volume controls for “selected” 


(TX / RX) and “unselected” (RX-only) audio Division of EVI Audio 
0 GROUP SELECT switch for easy selection of TX / RX Signaling Products Group 

line combinations 
© Line-activity LEDs (function on all lines, selected or not) 9900 East Baldwin Place * El Monte, California 91731-2294 
Cl Heavy-duty 120/240 V ac power supply (also runs on 12 Telephone: (818) 442-0782 + Toll-Free: 800-877-1771 

V dc) Fax: (818) 444-1342 » FaxBack: (818) 444-2017 / 800-274-2017 
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features 


10 Resolving digital- 
analog, ESMR-SMR 
interference 

Don Bishop 

Mutual interference between 
digital and analog transmitters 
and receivers has posed prob- 
lems for ESMR and SMR sys- 
tem operators. For some, it’s a 
little secret—dirty or not—that 
they'd rather not discuss. 


What’s goin’ on? 

D.A. Keckler 

Alarms and monitors can im- 
prove access control and moni- 
toring of equipment at telecom- 
munications sites. How exten- 
sively they are deployed de- 
pends on a realistic assessment 
of need and risk. 


220MHz auctions: 


Here we go again 
Kathleen A. Kaercher 

System operators considering 
taking the plunge into the 
220MHz auction in May need 
to learn exactly what they are 
bidding on and how the pro- 
cess will unfold—ahead of 
time. Here are some observa- 
tions from the trenches. 


Specifying a custom 
SAW filter 

Sawtek 

An engineer needs to give the 
filter manufacturer details on 
bandwidth, band edge attenua- 
tion and stopband frequencies 
over all conditions to ensure 
that out-of-band emissions are 
adequately suppressed. 


On the cover: Historically, the burden to make 
system changes to alleviate interference falls on 
the owner of the latest system activated when 
interference affects previously installed systems. 
Cover artwork by Scott Dolash, associate art 
director, 


Technical! information for paging, SMA and private wireless 
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4 Editorial 
Thank you for playing our 
game. 
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Technically speaking 
Harold Kinley, C.E.T. 
Conversion for RF exposure 
measurements, 


43 Regulating technology 
Robert H. Schwaninger Jr. 
The virtual vacuum. 
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ComSpace prepares to make 
DCMaA base stations, chip sets. 


50 New products 
RF Industries’ Neulink Divi- 
sion is the “Readers’ Choice.” 
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Communications consoles. 
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CONCRETE COVERAGE 


For in-building coverage that’s as solid as the building you’re 
trying to penetrate, turn to the company that developed 
the first Signal Booster. 


TX RX Systems’ signal booster 
(repeater amplifier) systems elimi- 
nate “dead spots” inside high-rise 
buildings, in mines, on ships, in 
large. industrial buildings — wherever 
you need clear, cost-effective radio 
communications. 


At TX RX, we're the leader in signal 


booster technology. From developing 


the first effective radio communica- 


tion system in an underground mine 


to supplying the communication 
equipment for the English Channel 
“Chunnel” construction project, 
we've met demanding standards 
in some of the world’s most chal- 
lenging applications, 


To learn how, we:can. integrate. our 
signal boosters’ in your RF system, 
or for information about any of our 
product lines, contact, your local 
TX RX Systems’ representative-or 
call 716-549-4700. 


A Member Of Bird. Technologies.Group 


NEW SHORT.FORM 
CATALOG. AVAILABLE! 
Call; fax or visit. our 


web site for a free copy. 


Www. txrx.com 
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8625 Industrial Parkway ¢ Angol 


VHF One-Way 

Model#: 60-38-02-OLC-2C-G4 
Operational Range: 132-174 MHz 
Gain: 74 dB (typical) 

Dual Crystal Filter Version 
Fiberglass Enclosure 


UHF Two-Way 

Model#: 61-68-02-OLC-G2 
Operational Range: 450-512 MHz 
Gain: 82 dB (typical) 

Bandwidth: 800 KHz (each-passband) 
Stainless Steel Enclosure 


800 MHz Two-Way 

Model#: 61+89A-03-OLC-G2 
OperationalyRanges806-869, MHz 
Gain: 80 dB, (typical) 

Bandwidth, 18 MHz (each passband) 
Stainless Steel Enclosure 


Q 


iH 
| 


a, NY 14006 
Phone: 716-549-4700 ¢ Fax: 716-549-4772 ¢ E-mail: sigboost1 @txrx.com 
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E ditorial 


Thank you for playing our 


FCC-watching is a more fascinating 
hobby than ever. A “made-over” commis- 
sion is in place, new faces are in the bu- 
reaus and divisions, and the budget is on 
the front bumer. It’s been said that a new 
broom sweeps clean, but when things get 
this hectic, there can be an impulse to 
sweep the dirt under the rug. 

We noticed with interest a January news 
item on an order from the Wireless Tele- 
communication Bureau (WTB) dis- 
missing a June 1996 petition from the 
Washington-based law firm of Brown and 
Schwaninger. The Petition for Special 
Relief requested that the FCC cancel cer- 
tain enhanced specialized mobile radio 
(ESMR) licenses held by Nextel Commu- 
nications, McLean, VA, on the basis that 
the applications on which the licenses 
were granted were defective. Editorial 
Director Don Bishop expressed our con- 
cerns in this space, in August 1996, on the 
alleged upplication defects. fee omissions 
and lack of frequency coordination. We 
all rested on our heels and waited. 

As reported in the trade press. the Janu- 
ary FCC Order found the petition itself to 
be “untimely,” “replete with factual er- 
rors” and found no reason to act on the 
“meager anecdotal information” it con- 
tained. End of story? Not quite. We’re not 
coy: as the masthead of this magazine 
indicates, we rely on that particular law 
firm for regulatory consultation. We don’t 
necessarily agree with or support every ac- 
tion it takes in private practice, but if the 
altorneys are screw-ups, as the above 
quotes imply. we'd like to know about it. 

Faced with deadlines, more-frequently 
circulated publications simply don’t have 
the ume to examine such issues with as 
much depth or exactitude as they'd like. 
We examined the full text of the order 
from the WTB, and the quotes appear ac- 


March 1997 


game 


curate. The context is a little more disturb- 
ing. Regarding the timeliness of the peti- 
tion, the discussion section of the Order 
said “Although styled as a Petition for 
Special Relief, the Petition is in substance 
a petition for reconsideration of license 
grants made to Nextel in the October 31 
[1995] Public Notice.” Under the rules, the 
long-awaited Order said, “petitions chal- 
lenging the results ... were due no later 
than Nov. 30, 1995. Because the instant 
petition was filed on June 25, 1996, ap- 
proximately seven months after this dead- 
line, it is untimely on its face.” 

In layman's terms. the FCC's response 
was equivalent to saying, ‘Thank you very 
much for your complaint about apples, 
however, on review we have determined 
that your complaint is really about oranges, 
and since oranges are no longer in season, 
we're not taking any complaints—Thank 
you for playing our game!” The question 
of course, is not about apples or oranges, 
but about who knocked over the fruit stand. 

When interviewed, the attorneys re- 
ferred to this recharacterizalion of the pe- 
tition as “legal and administrative conver- 
sion,” and pointed out that there is no time 
period for special relief. 

The discussion in the Order also refers 
to the “alleged random samples” of appli- 
cations discussed in the petition, says that 
the alleged engineering and frequency co- 
ordination missing from Nextel’s petitions 
“was in fact provided,” and that fee waiv- 
ers “were cither not necessary or were 
properly requested.” 

We have examined the original petition. 
The sample applications for review were 
not gleaned from the ether—they were 
provided by the commission under a Free- 
dom of Information Act (FOIA) request 
that the FCC finally responded to after 
nearly three months, and not all requested 
materials were provided. No documenta- 
tion of fee waivers was released. 

A quick civics lesson on FOIA: The 
1966 law, amended in 1996, requires fed- 
eral agencies to cough up public docu- 
ments, unless they meet one of nine ex- 
emptions such as national security. An 
agency must respond to the request within 
20 working days, and act on it shortly 
thereafter, (At the time in question, the 
response window was even shorter.) De- 
spite the letter of the law, and the con- 
tempt and litigation penalties it contains, 
the process can still take months, which is 
why journalists, who have a thing called 
deadlines, don’t wait around for the feds 
to uncork themselves. A House report is- 
sued in March 1997 as much as admitted 
that the only reason that agencies get away 


with delays is because most people don't 
have the time or money to drag them into 
court. Therefore, only about 5% of the 
600,000 FOIA requests filed annually with 
federal agencies are filed by journalists. 
Most are from private businesses, lawyers 
seeking documents and the prison 
population. 

But things change. 

The questions we raised here a year and 
a half ago about the application process 
are still valid. What happens to Nextel’s 
licenses specifically may not be moot. 
(Brown and Schwaninger, however, have 
filed an appeal to the WTB Order, contra- 
dicting its findings. For those who enjoy 
light reading, it can be found in file num- 
ber CWD-27-24.) The question is, will 
the new commission play by the rules of 
law or not? Section 1.958 of the 
commission’s rules—you know, the Code 
of Federal Regulations—says “An appli- 
cation which is defective on its face will 
not be accepted for filling as will be dis- 
missed ... An application which is ex- 
cepted for filing, but which is later deter- 
mined to be defective, will be dismissed.” 
There is no “statute of limitations” on 
these rules. They're rules, 

The FCC used to believe in rules. An 
experienced radio operator recently re- 
marked to me that in the “old days.” “The 
FCC was like the voice of God," as far as 
enforcement was concerned, Unfortu- 
nately, in recent years, it's been less like 
a voice from the burning bush and more 
like sounding brass or a tinkling cymbal. 

This is not to say that things are dark on 
M Street. The new FCC chairman has al- 
ready broken with past policy on several 
issues. The new WTB bureau chief evi- 
dences much more willingness to listen to 
and communicate with the industry than 
some of his predecessors, A new manag- 
ing director, who actually has small busi- 
ness regulatory experience, has been an- 
nounced for the Telecommunications De- 
velopment Fund. Spring is coming. 

Part of the problem for any bureaucracy 
is churn. Because of staff turnover and lack 
of continuity. regulators are making deci- 
sions on issues that took place before they 
were part of their current division, bureau 
or even the FCC itself. Because regulators 
have their own agenda, some decisions on 
outstanding matters can be hasty. 

This new commission, still on its “hon- 
eymoon,” has an opportunity to take ad- 
vantage of the largesse afforded to a fresh 
administration. [t is allowed to “discover” 
a mess, announce intentions to clean it up, 
and blame it on its predecessor. 

—D.A,. Keckler 
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Ponder fora minute ... 


Information superhighways, on-ramps, speed bumps. Webs of 
‘destruction and deceit. Who has time for that? 


Remember what got you here. No gimmicks, no monkey 
Husmess; just solid RF design strategies coupled with selecting 
the best infrastructure on the market. 


At DAPA we offer a most 
PCS Site comprehensive product line 
San Diag of site antennas, keeping in 
line with RF planning, 
aesthetics and zoning 
restrictions. We concentrate 
on a proven metal strip-line 
feed technology, unlike any 
other. It is proven to 
produce continuous peak 
performance, repeatability 
and peace of mind. 


Not to mention our ap- 
proved vendor status in 
cellular and PCS networks 
around the globe, including 
the first operational PCS 
system in the United States. 


Oh yeah, and don’t forget to tangle with us on the web, 
http:\\www.dapacom.com, where you can get the latest 
in product developments, antenna data, patterns, and 
spec sheets. 


Ponder no longer. 
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March 


1-4—ENTELEC, sponsored by the Energy Telecommunications and Elec- 
trical Assocation, Marriott River Center, San Antonio, TX. Contact: 
281-357-8700. 

9-10-—Specialized Wireless Communications Management Conference, 
sponsored by the American Mobile Telecommunications Association, 
Le Meridien Hotel, New Orleans. Contact: 202-331-7773. 


April 

20-23—Expo Comm/Comdex, sponsored by EJ. Krause & Associates, 
McComnmick Place, Chicago. Contact: 301-493-5500. 

22-24—International Wireless Communications Expo, co-sponsored by 
Mobile Radio Technology, Las Vegas Convention Center, Las 
Vegas. Contact: 800-288-8606, 


May 

11-14—Telecommunications Resellers Association Spring Conference 
and Exhibition, San Francisco Marriott, San Francisco, Contact: 
Susannah Gaylord Stoll, 202-835-9898 ext, 3009. 

18-21—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Westin Hotel, Ottawa, Canada. Contact: 
908-562-3870. 

20-22—Canadian Wireless, sponsored by the Canadian Wireless Tele- 
communications Association, Metro Toronto Convention Center, 
Toronto, Canada. Contact: 613-233-4888, ext. 102. 


June 

7-11—Supercomm, sponsored by USTA and TIA, Georgia World Con- 
gress Center, Adanta. Contact: 1-800-2-SUPERC. 

28—July 2—UTC National Conference & Exhibition, sponsored by UTC, 
The Telecommunications Association, Hynes Convention Center, Bos- 
ton. Contact; 202-872-0030, 
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WE WENT TO GREAT LENGTHS TO 
MAKE THE NEW BANTAM” SO SMALL. 


t took some fancy footwork. But, somehow 
we managed to pack big-time features into 
an amazingly small two-way radio. 

The new BAaNTAaM™ from Midland is small 
enough to fit in the palm of your hand and tough 
enough to meet rugged military 
specs. Just mount it under the 
dash and it’s ready to go to work. 

Yet even with its small size, the BANTAM 
has a big list of features you'll use every day. 
There’s up to 20-channel wideband coverage 
with a choice of 1S0-174MHz VHF or 450-470 
MHz UHF; built-in programmable CTCSS, DCS 
and CS; multi-mode 12.5/25 kHz; time-out- 


timer and priority scanning. 


So if you expect big things from your two- 
way... without the clumsy size, call 
888-669-4567, ext. 1/22, fora 
free brochure about the BANTAM. 


Ai pLanDbusA 
www midtandusa com 


A Company of Intek Global Corporation 
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YES 
please send me the free brochure about Midland’s 
new Bantam two-way, Call 888-669-4567 ext. 1122. 


Or mailto. Marketing Department; Midland USA, Ine 
1690 N. Topping Avenue; Kansas City, MO 64120) 
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echnically speaking 


Conversions for RF exposure measurements 


By Harold Kinley, C.E.T. 


The new regulations concerning the Maximum Permissible 
Exposure (MPE) to radio frequency electromagnetic radiation 
(FCC OFT Bul. 65, updated August 1997) have brought to the 
surface many terms, relating to RF measurements. that were 
seldom heard by technicians in the past. 

It may help to understand how these measurement units, 
such as W/m? or mW/em*, relate to each other and to other RF 
measurement units such as 2V/m, V/m, W at receiver input 
and others. This discussion is limited to far-field, free-space, 
plane-wave propagation, 


Power density 

The unit of measurement for power density is used to quan- 
tify the intensity of RF power per unit of surface area, Gener- 
ally, it is stated in watts per square meter (W/m?) or milliwatts 
per square centimeter (mWicm?). Conversions between W/m? 
and mW/em?2 are made by using Formulas | and 2 in the side- 
bar below. 

A formula that is useful in determining RF power density at 
u given distance from a transmitter is given as Formula 3, This 
formula is for free-space propagation. In Formula 3, Pu is 
power density in W/m?, G is the numeric ratio of the antenna 
gain (not dB), Peis the transmitter power in watts, and d is the 
distance between the transmitter and receiver antennas in 
meters, 

In the example shown in Figure | at the right, the transmil- 


Formulat W/m = 10(mW/cm*) 


Win’ 


Formula2 mW/cnv = 


Formula 3 


20 dog(uv / ~K-E£ 
Formula4 uV = tng ee 


20 


Formula 5 aim = 2004 yy ] 
223,607 


Formula 6 


WV = em 


LO log( P,) + 145.76 — K -— Lb 
20 


_ PLGA)’ 
{4nkr)° 


Vim= 377 P,) 


Formula7 ?. 


Formula 8 


ter has a power output of 
1,000W, and the antenna is 


a halfwave (A/2) dipole. i —- WV 
The distance from the a 
——_> 


transmitter antenna to the 
receiver antenna is | mile 
(1,610m). Both antennas 
are A/2 dipoles. What is the 
power density at the receiy- 
ing antenna? A 2/2 dipole 
has a gain of 2.15dB over 
the isotropic, and so the nu- 
meric gain factor is 
1048/10), or 1.64. Using the 
formula for power density, 
we find that the power density is 5.0348 x 10-5 W/m2. 


Figure 1. Hypothetical 1,000W 
transmitter located 1 mile from the 
receiver. Both antennas are 
halfwave dipoles. 


Converting to field intensity 

The intrinsic impedance of free space is 1207, or 3770. We 
can find the field intensity in V/m by substituting our calcu- 
lated power density (V/m*) and free-space impedance into 
Formula 8 as shown in the sidebar: 


Vim= UP. * AT7 
= ¥5.0348 x 10° x 377 


= VO.QIS9IST L196 
= 0.137772 


Thus, the power density in W/m? is converted to field inten- 
sity in V/m. This value cun be converted to pV/m by multiply- 
ing by 10° to yield 137,772.V/m, or 137.772mV/m. 


Converting to »V at the receiver unit 

To this point, we have not incorporated frequency into the 
calculations. However, if we wish to determine the signal level at 
the input to the receiver, we will have to take frequency into 
account. The formula shown below can be used to calculate the 
antenna factor (K) for use in a following formula. 


K = 20 log F — Gr — 32 (for 500 systems) 


where K = antenna factor in dB/m 
F = frequency in MHz 
Gr = antenna gain (dBd) 


Formula 4 in the sidebar can be used to calculate the signal 
level at the receiver input (in V) from the field intensity at 
the antenna (in V/m) 


where K = antenna factor in dB/m 
L = line loss in dB 


(continued on page 40) 


Kinley, a certified electronics technician, is regional communications 
manager, South Carolina Foresuy Commission, Spartanburg, SC. He is 
a member of the Radio Club of America. He is the author of Standard 
Radio Communications Manual: With Instrumentation and Testing 
Techniques, which is available for direct purchase. Write to 204 
Tanglewylde Drive, Spartanburg, SC 29301. Kinley’s email address is 
hkinley@aot.com. 
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problems 
before your 
customers do. 
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Customers expect perfection. 
Better preventive maintenance is 
the way to deliver it. That's why 
there's Site Master. 

Site Master makes sure small 


problems don’t turn into big ones. 


It records antenna system signa- 


Site Master 


01937 Anitsu Company Ste Master ys 2 trademsth a 
Curope: 4401 582)439 371K), Japan: 41(014/3446-2111. Asia: 


ary Sales Others Uiiled States. ¢ OO ANRITSU. Canada. 167 JiH244090, 


ture characteristics and stores 
them for comparison over time. 
Site Master even works in the 
presence of live site interference. 
And thanks to Frequency Domain 
Reflectometry, potential problems 
can be pinpointed and repaired, 


saving time and money. That's 
what preventive maintenance is 
all about. 

But seeing is believing. 
For information or to set up a 
demonstration, call 1-800- 
ANRITSU today. 


Anritsu 
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Resolving digital-analog, 
ESMR-SMR interference 


Mutual interference between digital and analog transmitters and receivers 
has posed problems for ESMR and SMR system operators. For some, it’s a 
little secret—dirty or not—that they’d rather not discuss. 


By Don Bishop 


Sometimes radio sys- 
lem operators get in touch 
with MRT to talk about a 
problem in hopes that it 
might be publicized. The 
idea is that maybe people 
who are causing them 
trouble might change 
their ways when the glar- 
ing light of publicity 
shines on them. Some- 
limes we publish a story 
about the problem, al- 
though it is not always 
possible to conclude 
whether it helped or not. 

Last year, Sal Dragotta 
of Viking Communica- 
tions in Milwaukee called 
to talk about interference 
that his analog special- 
ized mobile radio (SMR) 
system was receiving. 
The results of his own 
investigation indicated 
that the interference came 
from adjacent-channel 
digital SMR transmitters. 
Since then, others have 
spoken about interfer- 
ence received by digital 
SMR systems from 
adjacent-channel] analog 
transmitters. 

Maybe it should not be 
surprising, but various in- 
yolved companies that 
might have something to 
say about mutual interfer- 
ence between analog and 
digital systems are not 
thrilled about designating 
someone to speak on the 
record on the subject. 
This includes representa- 


Historically, it has been “the last man on the mountain” who had to make system 
changes to resolve interference. 


tives of SMR and en- 
hanced SMR (ESMR) 
companics, paging com- 
panies, two-way radio 
and paging equipment 
manufacturers, and 
broadcast stations. 

Consider one varia- 
lion of the problem. The 
SMR frequency band 
originally was config- 
ured for analog service. 
Transmitter emission 
masks, receiver filter re- 
sponses, site separation 
distances and other sys- 
tem characteristics were 
set to keep mutual inter- 
ference among analog 
signals to a minimum. 
Along came digital 
transmitters with emis- 
sions that “fill out” the 
channel to its edges with 
higher average power 
levels. Analog receiver 
filters, sharp enough to 
block the weaker energy 
at channel edges from 
analog transmitters, pass 
enough of the digital sig- 
nal to interfere with 
reception. 

Another — variation: 
Digital base stations of- 
ten are distributed on 
low towers or buildings 
throughout a coverage 
area. In contrast, analog 
base stations usually are 
placed at high elevation, 
sometimes removed 
from the population cen- 
ter. When analog mo- 
biles that use channels 
adjacent to the digital 


Bishop is editorial director, 
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ie LUI &: 


Look to the Past 
and See the Future 
of Analog Trunking 


In 1978, two engineers at the 


E;.F. Johnson Company set their sights 
on inventing a trunking protocol to 
manage the high volume of traffic 
which began to plague many radio 
systems. Working with a pooled set of 
trunked radio channels, the engineers 
created a protocol which automatically 
allowed radios access to any free 
channel. By increasing the number of 
communication paths available on the 
system, the protocol drastically 
reduced the time required to establish 
communication, Over the last 20 years 
this trunking protocol, known as Logic 
Trunked Radio (LTR®), has withstood 
the test of time and technology to 
become the de facto standard for 
efficient and reliable trunked radio. 


The First LTR 
Portable 


In 1997, the original inventors 


of LTR returned to create LTR-Net™, 
the trunking protocol for the next 20 
years. Using a Windows NT upgrade of 
the proven EF Johnson public safety 
switch, LTR-Net furnishes complete 
interoperability with existing LTR, 
while offering an entire set of new 
features to expand single or multi-site 
subscriber networks. In addition, 
backward compatibility allows the 
latest LTR-Net radios to communicate 
seamlessly with even the oldest LTR 
radios. This feature paves the way for 
system owners to integrate LTR-Net in 
a timely and cost-effective manner. 


The Features:  urrnet 


incorporates the features a system 
owner needs to provide the most 
comprehensive radio communication, 


e LTR Compatibility - Existing LTR 
and new LTR-Net radios communicate 
at the system switch and over-the-air 
on any LTR or LTR-Net RF channel, 


« 65,000 Unique ID's - A unique ID 
assigned to each LTR-Net subscriber 
provides direct radio-to-radio calls and 
direct inward-dialed phone calls, 


© Over-the-Air Management - LTR-Net 
generates subscriber data and supports 
over-the-air programming to reassign 
groups, update channels, interrogate, 
and disable radios. 


e Roaming with Auto-Registration- 
LTR-Net automatically —_ tracks 


\ The First LTR-Net subscribers as they roam from site to 
\ Portable . site. Talkgroup members scattered 
1 N 


among several sites stay in contact. 


i. 


1-800-765-5365 
ys EFJohnson 
___*_AProduct of TRANSCRYPI. _ Fy of TRANSCRYPT. 


4800 NW 1st Street ¢ Lincoln, NE 68521 U. 4800 NW Ist Street © Lincoln, NE 68521 USA. 
800-765-5365 * 402-474-4800 « Fax 402-474-4858 
www. transcrypt.com 
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system travel near the digital base stations, 
their transmitter signals can desensitize the 
digital receivers. The reverse does not hap- 
pen as often because digital mobiles may 
not travel near the analog base stations. 
especially those at mountaintop sites. 


One more: Consider the operation of 


digital paging and broadcast transmitters 
near SMR base station receiving sites. 
Even though the transmitters might meet 
emission mask requirements, enough en- 


From the Maker of isobar. 
Premium Surge Suppressors 


Model TL i} 
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and the Indust 's Most complete fine of L-ninterruptible Power Supply (UPS) systems 


Order any two DC Power Supplies from Tripp Lite and 
receive a FREE isebar* Premium Surge Suppressor. 


Call (312) 595-4575 (ask for Radio Division) 


fax: 312/644-0505 ME lapack 302/755-5420 Mb E-mail info@uin pile com ay Www Hippliie.cam 


ergy at adjacent frequencies might be 
emitted to cause on-channel interference 
with nearby receivers. 

These were the subjects of a for-the- 
record discussion, an “Analog-Digital 
Summit,” that the magazine sponsored in 
September 1997, in Santa Clara, CA. 
Manufacturers of two-way radio, paging 
and spread-spectrum equipment declined 
invitalions, So did an ESMR system op- 
erator. An SMR system operator, and u TV 


_@-\_ Precision- 
TRIPP LITE regulated 


smaller footprint 
maximizes operating + 
space = 

Heavy-duty construction - 

Wi Trim Line models are 11 
amps. Standard madels 
also available from 3 to 
60 amps 


Trim Line Series 


Model TLC 11 
Low-profile unit 

with enclosure for 
Integrated base station 
look and protection 
Model TL 11, 
Low-profile unit with ; 
footprint to match 
most popular. radios ~ 
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broadcast station licensee. with plans to 
install a digital TV transmitter, accepted 
invitations, but their representatives did 
not make it to the meeting because of last- 
minute conflicting obligations with a cus- 
tomer and a supervisor. 

Attending the meeting was Madjid A. 
Belkerdid, Ph.D., a professor at the Uni- 
versity of Central Florida, Orlando, FL. 
Belkerdid's area of expertise is spread- 
spectrum communications and RF systems. 
He is a member of the editorial advisory 
board of Intertec Publishing’s RF Design 
magazine. which conducted a conference 
in Santa Clara at about the same time. Also 
attending was John Kuivinen, P.E., a regu- 
latory and compliance engineer with Ra- 
dio Communications Systems, Vista, CA. 
He hus placed extensive RF and wircless 
applications before the FCC and Under- 
writers Laboratories, including Part 15 
certification and home and medical alert 
systems. A third participant was Darrell L. 
Ash, senior vice president and chief tech- 
nology officer for RF Monolithics, Dallas, 
a filter manufacturer, 

The first part of the discussion involved 
the areas of greatest expertise for Belkerdid 
and Kuivinen, cellular and PCS. Although 
the magazine covers some cellular and 
PCS infrastructure topics, especially base 
stations, the following information has 
more to do with SMR interference because 
that was the original idea for the meeting. 

MRT: “Some apparent difficulties have 
been reported between analog and digital 
SMR systems... interference within a 
given band of spectrum where some opera- 
fors are using transmitters with digital and 
some are analog. What's been reported is 
that the analog operaters are receiving 
interference from the digital transmitters." 

Belkerdid: “It’s not harmonics of the 
carrier . . . it’s the digital pulses of the data 
itself that increase the bandwidth, and it 
interferes with the analog channel. 

“Tt also depends on the situation because 
of the near-far problem. . . . If the analog 
[mobile] happens to be far away from his 
tower and closer to the digital (transmit- 
ter], he could be three or four frequency 
channels far away and you can still get 
to him.” 

Kuivinen: “Most of the regulations that 
we have on the books now, as Part 90 and 
Part 21 common carrier, relate to fixed- 
frequency, single-channel radios that were 
basically tube model radios that were in 
common use in the mid-’70s to the late 
‘70s. Those radios generated very litte in 
the way of nonharmonically related spuri- 
ous energy. They are relatively spectrally 
pure, particularly since each one was 
tweaked to its particular frequency by a 
qualified service technician, and they 


VF: 


v Ms 
= aged fe Commudications System: Analyzers can be 
s #5) subjected to —and still perform like chaitips. 


Nothinge stems to faze these mighty work- 
horses whew it ‘comes to testing Conventional 


Oia oe: “sj ha" phones’ with optimum precision, Not only are 
| aie our Analyzers: built’ Motorola-toygh, they’re 
bo gas Weer ge éasy to use. And.they’ré-portable, besides. 


C For more information, we invite you.to-call 
eats: Shc mgeaeeehign Amotaee ae us.today. Ask about our easy-leasing plan — or 
ye ecaniies a charging your purchase to your Visa’/ 
6.26, BRS Master€ard® charge card: When. it comes. to 
cee aa 3 ruiggedy dependability,» all -rgads lead to 
Motorola. 


800-505-TEST 
$18-365-5742,Dept, 432 FAX 
IWww.mot.com/test 


a an 


anata ae 


(a-ee a=|" y . 


TEST 4 Br & 3, ‘¢ 


* and Motorola are registered trademarks of Motorola, Inc. “The Test You CansTrust 
and “What you,néver thought possible” are trademarks of Motorola, Inc. All gpher 
marks and trademarks are the property of their cespeatiye companies. 


Circle (6) on Fast Fact Card 


sta ars see apgal. Wisk: Motorola’ “ 


ea andé#rtinkedéradios, pagers and* cellular, 


TRUST) be a 1s MOTOROLA 
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didn’t have broad coverage of any kind. 
“. .. Solid-state radios came on. a little 
less spectrally pure... but people could 
work around them because they had some 
known amount of energy. But with this 
new spread-spectrum technology and pulse 
radios. you can end up literally with de to 
daylight being polluted with RF noise.” 
Suppressing emissions outyide af ai 
amhorized channel bandwidth is key to 
controlling interference. Suppression 


SignalMxX™ from EDX 
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listen to ours! 


Introducing SignalMX"™ (pat. pend.). the first 
multimedia wireless system planning tovl. Designed 
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communication neavork performance 


Exclusively from EDX, SignalMX is the only tool 
which lets vou evaluate your system 
design by experiencing its performance as your 
customers do. SignalMX\—another first from the 


innovators in wireless system planning tools 


measured in decibels (dB), is what 
Kuivinen spoke of next. 

Kuivinen: “I don't see any way out of 
the problem unless the FCC says basically 
that you have to clean up these radios. and 
80dB just isn’t good enough for 
nonharmonically related energy. to go to 
100dB or something of that nature as a 
minimum for sideband energy greater than, 
say. five bandwidths or three bandwidths 


located away from the carrier frequency 
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that you have to be down 100dB. I don’t 
see any way around that other than some- 
thing like surface acoustic wave (SAW) 
filter technology or a very exotic and so- 
phisticated filter technique."(For more in- 
formation on SAW filters. refer to the ar- 
ticle on page 32 of this issue.) 

Ash: “SAW filters are not going to help 
the radios [receivers]... Once the inter- 
ference is in-band . . . the sideband being 
in the band of the signal that you are trying 
to receive . . . so the solution would be to 
add filtering to the transmitter.” 

Kuivinen: “That's what I'm saying.” 

Ash: “100dB:; J don’t know if that’s the 
right number.” 

Kuivinen: “I don’t cither. | don’t even 
know if it's technically achievable. ['m 
saying if you have numerous radios co- 
located within a kilometer of each other 
and you have a radio with the potential 
ability to interfere with every one of those 
radios within that kilometer .. . you have 
a lot of interfering signals.” 

MRT: “You said, ‘If it’s possible?’” 

Ash: It's possible if you have an inter- 
mediate frequency. In other words, if you 
can divide the filtering into two bands, you 
can do it. But 100dB is very difficult at a 
single frequency. 

“., . If the transmitters are modulating 
at a lower frequency and then mixing up to 
a higher frequency to transmit... then you 
can use a SAW filter at the intermediate 
frequency and another SAW filter at the 
RF frequency before you've reached the 
high power levels.” 

Based on the discussion to this point, 
the participants seem to have agreed that 
there may be possibilities for adding fil- 
fers to transmitters that would reduce ad- 
jacent-channel interference from digital 
systems to analog systems. The following 
excerpts from the discussion cover the 
possibility of using predistortion to reduce 
potential interference. 

Kuivinen: “In the case of some of our 
types of modulation schemes at Linear 
Corporation, we actually predistort the 
waveforms before we modulate the de- 
vices, in order to comply with FCC rules 
because we have limited bandwidths we 
have to work under, too. 

“In the cases of these digital transmit- 
ling devices, I suspect that they're just 
taking 9600-baud or whatever baud-rate 
data that they can jam out as fast as pos- 
sible and then going straight in and modu- 
lating a crystal or a channel element of 
some kind, or a frequency synthesizer, and 
they do not worry about the bandwidth or 
the sideband rejection problem. They just 
come in, and they start blasting out, and 
they—I jokingly call it ‘tuned for 
maximum smoke’—get whatever power 
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they can get out and as long as they follow 
some curve, they say, ‘Okay, we're good 
enough.” 

“As an RF design engineer, if I have a 
specification and it says | have to be 43dB 
down, I look at that... and if [ put that one 
dollar more into the product and [ go to 
maybe 45dB or 46dB down . . . but I'm not 
going to go to 80dB down if the FCC rules 
only say that I have to go to 43dB. 

“Even on a system basis, 1 think it’s a 
requirement. If I know that the competi- 
tion is not going to [exceed sideband sup- 
pression requirements], I can’t sell the 
product if it's going to cost twice as much 
or three times as much as the competition's 
products that just barely meet the mini- 
mum requirements.” 

Belkerdid: “My guess is that [the manu- 
facturers] are probably meeting [the speci- 
fications] to the dot, and in a digital re- 
ceiver and in an analog receiver, you can 
pick up the near-far [interference]. 

MRT: “Meeting the RF emission mask 
ts fine as far as the manufacturing of the 
product is concerned, but not causing 
harmful interference is a burden on the 
operator of that product.” 

Kuivinen: “Historically, [the FCC] has 
always said ‘The last man on the moun- 


tain fixes all of the problems.’ [Meaning, 
the burden to make system changes to al- 
leviate interference falls upon the owner 
of the latest system to be activated when 
the interference affects previously in- 
stalled systems.) The problem is in the 
conversion process. It’s very difficult to 
prove who is doing what in the case of, 


‘Historically, [the FCC] 
has always said “The 
last man on the 
mountain fixes all of the 
problems.”’ 


particularly, sideband energy. Even the 
instrumentation that’s commonly avail- 
able in the way of quality Hewlett- 
Packard spectrum analyzers and very 
high-tech measuring equipment, it’s very 
hard to find these kinds of low-level sig- 
nal that are actually causing this interfer- 
ence and proving that it's coming from 
that particular site. [t's not impossible, 


but it may not be practical.” 


Wrap-up 

At this point, we'll leave the discussion, 
and thank Madjid Belkerdid, John 
Kuivinen, and Darrell L. Ash for taking 
the time and for having the confidence to 
discuss these interference issues for the 
record. The transcript of the meeting runs 
to 107 pages, by the way. It included dis- 
cussions of PCS and Part 15 uses of spread- 
spectrum modulation, sideband energy in- 
terference from TV and FM broadcast sta- 
tions and paging transmitters, “cabinet ra- 
diation” and guard bands. 

Now, remember Sal Dragotta, who 
placed the phone call that began the whole 
process? I telephoned him on Jan. 20, 
1998, to ask whether and how he may 
have resolved his interference problem. 
He said he had traced the source of the 
interfering sideband energy to transmit- 
ters operated by Nextel Communications, 
McLean, VA. 

“We were playing cat and mouse with 
Nextel for a while,” Dragotta said. “I re- 
corded some high-definition spectrum ana- 
lyzer pictures of the interference. I’ve had 
their engineers here. They're not sure 
whether they’re in compliance. 

“The problem for us was that they were 
using digital transmitters on channels ad- 
jacent to our analog channels. The first 
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instance took us a half-day to find, Then 
we knew what to look for. We gave them 
a call, and the problem disappeared after a 
half-hour. 

“We sent a letter to the FCC. We gave 
Nextel] a list of our frequencies, and 
they've stayed away. Every few months, 
we hear a signal near ours. 

“You can’t put digital signals next to 
analog channels. We looked at them with 
high-end equipment. The digital signals are 
45W high and 25kHz wide. Analog receiv- 
ers were never intended to have such sig- 
nals near them.” 

So the solution that appears to have been 
implemented is that Nextel is treating as- 
signed frequencies adjacent to analog 
channels as guard bands, at least tn 
Dragotta’s neighborhood. “Who knows 
what will happen as Nextel turns on more 
channels,” Dragotta suid. 

At this point, we'll leave the subject 
for another day. We haven’t heard much 
about whether and how analog systems 
interfere with digital systems. Inasmuch 
as analog system growth mostly has been 
halted, analog systems rarely are the “last 
man on the mountain,” so maybe that’s 
why. Maybe, with the publication of this 
article. we'll start hearing from more 
people about the nature of the problem 
and possible solutions, Pim 
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Predicting tomorrow’s technology is 
a difficult road to travel. But with the new 
generation COM-120B, you don’t need 
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ating over a dozen new innovations, the 
COM-120B easily negotiates the course of 
wireless testing. 

Straight away, you'll experience the blazing 
speed of the upgraded microprocessor. The 
new graphics system provides the flexibility 
to display customized test results. And 
for more demanding test and configuration 
requirements, the COM-120B has an indepen- 
dent functioning tracking generator, that 
allows simultaneous sweeps of two sets of 
RF frequencies. 

Plus, PCMCIA port enhancements give you 
additional flexibility to configure user defined 
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test parameters and program files. This 
configurable data port turns the COM-120B 
into a remote controlled input/output 
source, allowing you to initiate tests by 
simply plugging into a modem. And with its 
unique internal/external file storage and 
retrieval system, the COM-120B offers you 
unrivaled data storage, test configuration 
and analysis power. 

Of course, the new generation COM-120B 
is backed by the kind of service and support 
that you expect from a global leader in test 
instrumentation. For solutions that keep pace 
when communication technologies change, 
call 1-800-835-2352. Ask about 
our lease/rental and extended 
warranty programs, Loo. 


“I found real solutions 
at IFR Systems” 


What’s goin’ on? 


Alarms and monitors can improve access control and monitoring 
of equipment at telecommunications sites. How extensively they are deployed 
depends on a realistic assessment of need and risk. 


By D.A. Keckler 


Alarms and monitors track two impor- 
tant conditions for communications sys- 
tem managers and their technicians: 
security and system performance. The 
extent to which systems are deployed is 
determined by need and risk, which 
should determine how resources—bud- 
get and bandwidth—are used. 


Security 

Security is primarily a question of ac- 
cess, not only to the remote sites, but to 
central dispatch and monitoring locations 


¥ ae 


Record-keeping systems are becoming more prevalent for access control and alarm monitoring. 


as well. A security plan addresses con- 
cerns about two types of criminal activ- 
ity: vandalism and theft. The plan should 
preempt or minimize activity not only 
by unknown persons, but also by sus- 
pended or terminated employees who may 
have intimate knowledge of the site's 
contents and the security that protects it. 

pm Perimeter protection — Alarms are 
not the first concern. An alarm system 
cannot prevent unauthorized entry; it de- 
tects and reports it, after which the in- 
truder still has a minimum window of op- 
portunity to do mischief. Access control 
begins at the site perimeter, In unpatrolled 
areas, primarily remote sites, security 
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Hark Systems’ TSM 2000 light control and card-access system can log 120 events daily. 


begins with the basics: fencing and 
signage. An intruder should encounter a 
secure fence or gate before he even gets 
near the equipment shelter or tower. Tres- 
pass warning signs, including an advisory 
of electronic security, are always a deter- 
rent to the casual intruder. At the shelter 
itself, secure steel doors and framing with 
substantial locks are required. Mechani- 
cal door closers are also a good idea to 
reduce false alarms from an improperly 
secured door. Most prefabricated shelters 
designed for communications equipment 
do not have windows, but converted shel- 
ters that do may require seismic (move- 
ment) sensors on windows or doors. 

Depending on how “James Bond”-like 
you want to get, there are also motion 
detectors and closed-circuit television 
(CCTY). Digital video linked to motion 
detectors is also now available, whereby 
triggering a motion detector sends a 
“snapshot” of the intrusion zone—and the 
intruder—to the central monitoring sta- 
tion. Dummy CCTV cameras (empty 
camera bodies with fake lenses and 
cables) also may be used to infer that the 
site is under constant video surveillance. 
Such fakes have the advantages of lower 
installation cost and no maintenance— 
just replacement. 

bm Qualified access — After discourag- 
ing physical access, the next step is en- 
suring qualified access, Currently, lock 
control pads that operate with proximity 
cards, swipe cards or code buttons are in 
vogue. Such systems have several ben- 
efits. They restrict the unauthorized 
former or current employee. They are 
more convenient for authorized personnel 
who may have to maintain and service 
equipment at multiple sites. They can do 
so with a single device instead of hunting 
through all the keys to the communica- 
tions kingdom. Many control pads also 
are tied into recording systems that log 
which individual entered the premises, 


Keckler is features editor. 
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Those who miss the 2280 MHz auction 
may have a few regrets. 


he FCC will soon auction over 900 
licenses in the 220 MHz spectrum. 


And whether you're a small 


For step-by-step information about 
the 220 MHz auction. call Midland USA at 
800-669-5549. As the leaders in Linear 
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business of a major corporation, ips Modulation (#) — the 5kHz spectrum- 
. e 
: Mmmm. oe ? 7 ’ 
you should get in on the ground floor of this efficient technology designed for 220 MHz — 
. e é a =m - : . ° 4 
tremendous opportunity. Otherwise. you'll = we're your fastest source for information about 


miss the boat. 

With 220 MHz Business Radio, you can capitalize 
on all the financial advantages of high-quality voice, 
high-speed data and multi-site operation...all designed 


for businesses on the move. 


91998 MIDLAND USA, INC 


this imminent radio spectrum auction. 
So if you're interested in making money with 220 
MHz, chart your course now. Or the opportunity will 


quickly wash away. 


—- ARIE 


A Company of Intek Global Corporation 


1) is a Registered Trademark of Intek Global Corporation 


when, and for what duration. Control pads 
themselves should be resistant to vandal- 
ism and the weather. 

Again, in the realm of “high security.” 
more-complicated systems are available. 
Once the grist of the spy-movie mill, bio- 
metric devices are now a reality in secu- 
rity integration. Biometric devices mea- 
sure physical attributes or qualities of the 
person seeking access against a template 
of authorized parameters. Currently, these 


‘TELEWAVE, 


include fingerprints, hand geometry, face 
geometry, eye iris or retinal patterns, and 
voice recognition. Unless your site has an 
atomic-powered repeater, this may be 
overkill. However, as will be discussed 
later, the value of the equipment and the 
real cost interrupted service should be 
considered. 


System performance 
Nearly every environmental condition 
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at a site and every component perfor- 
mance attribute now can be monitored 
remotely, if necessary. 

p> Environmental conditions — Sen- 
sors feeding alarm and monitor inputs 
can detect temperature variances, too 
high or too low; fire, smoke or other 
hazardous gas; interior and exterior am- 
bient humidity; and standing water 
intrusion, 

> Equipment conditions — Electrical 
systems conditions can be monitored, in- 
cluding ac power failure; uninterruptible 
power system (UPS) alarms, backup gen- 
erator activity; fan motors; battery 
charger failures: battery voltages, current 
drain and gas or acid leaks; and tower 
light seasonal timing, outages, dimming 
and current flow. Inputs for radio equip- 
ment performance can be assigned to 
voltage standing wave ratio (VSWR), in- 
sertion loss, RF power output, channel 
inactivity, and forward and reflected 
power. Additionally, support systems 
such as waveguide pressure, fire suppres- 
sion, and outages in telco, cellular or 
microwave links can be monitored. Dis- 
creel access to transmitter or receiver 
cabinets inside the shelter also can be 
controlled and monitored. Trip delays are 
also available to minimize nuisance trip- 
ping for tower lighting, for example. 

Notifications of all these alarm condi- 
tions can be transmitted in a variety of 
ways: telco dialers, paging transmitters, 
cellular and microwave links, RF mo- 
dems, satellite links or RS-232 ports. 
Some systems include voice synthesiz- 
ers that “speak” the alarm condition into 
the telco connection or voice mail. 

The installer of the alarm system 
should be aware that the high-power ra- 
dio equipment that you are trying to pro- 
tect can itself interfere with RF trans- 
mission of alarm signals. Alarm systems 
may need to be shielded or placed to 
avoid false wipping. 

Most alarm and monitor systems are 
accompanied by, or are supported by, 
some form of PC software for integra- 
tion at the central monitoring site. Most 
systems now support both analog and 
digital inputs. Depending on how many 
conditions require monitoring. anywhere 
from eight to hundreds of inputs can be 
consolidated in a single system. 


Needs and risk assessment 

All new communications sites need 
some level of alarm and monitoring pro- 
tection. Upgrading of security at exist- 
ing sites is age-dependent. Security sur- 
veys indicate that the typical moderniza- 
tion cycle is every five years, Obviously, 
if you're currently having problems. the 
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The following are manufacturers of alarm and monitoring equipment of 
various types as mentioned in this article. For a complete list, refer to the 
Buyers’ Guide section of MRT, December 1997. 


Bard Manufacturing, 1914 Randolph 
Drive, Bryan, OH 43506-2253, 


800-537-4595, www.bardhvac.com. 


Barnett Engineering, 7710 Sth St.. 
S.E., #215, T2H 2L9, Calgary, 
Alberta, Canada, 800-268-2646, 
www. barnett-enge.com. 


Decibel Products Division of Allen 
Telecom, 8635 Stemmons Freeway, 
Dallas, TX 75247, 800-676-5342, 
www.decibelproducts.com. 


Hark Systems, 768 Travelers Blyd., 
Summerville, SC 29485-8223, 
800-367-4275, www.harksystems.com. 


time is now. How complicated or 
extensive (and expensive) systems up- 
grades become depends on a number of 
factors. 

(4 [s the system for public safety, com- 
mercial or private use? What is your eco- 
nomical or ethical liability to your cus- 
tomers/the recipients of your service? 

(4 Are alarms and equipment moni- 
tored in-house on-site, in-house off-site 
or by an external service provider? Is the 
response time geared to the type of 
problem being monitored? 

{1 How much bandwidth can you spare 
(o operate monitoring systems? 

1 Who installs the equipment; the 


King Communications USA, 5401 
Alhambra Drive. Suite B, Orlando, 
FL 32808-7081, 888-546-4872, 
www. kingusa.com, 

Liebert, 1050 Dearborn Drive, Co- 
lumbus, OH 43085-4709, 800-877- 
9222. www.liebert.com. 

PageTek, 182-104 Wind Chime Court, 
Raleigh, NC 27615-6433, 919-518-1828, 
www.mindspring.com/pagetek, 

SSAC, P.O. Box 1000, Baldwins- 
ville, NY 13027-1000, 315-638-1300, 
www. ssac. com, 

Zetron, P.O. Box 97004, Redmond, 
WA 98073-9704, 425-820-6363, 
www. zetron.com. 


manufacturer. a vendor or the site 
owner? 

LJ How beneficial are entry logs and 
incident tracking to your overall 
performance management? 

“1 How many locations are involved? 
What is the equipment loss or downtime 
profile of the network? Are specific sites 
more troublesome than others? 

Against the capital outlay for the sys- 
tem. consider the costs it is intended to 
reduce, 

) What is the frequency of unsched- 
uled repairs and unscheduled mainte- 
nance? What is the annual cost? 

(4 What is your annual cost from van- 


Digital ANI: Compatible with 
Motorola’ MDC-1200° 


Micro-Miniature ID-12 


Motorcia and MDC-1200 are regislered trademarks of Motorola Inc, 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 


tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer, 
Fleet price (100 qty) $89 ea. 


Call 800-521-2203 


[ ese | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 FAX 303-989-8003 
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dalism. equipment loss and loss of serv- 
ice? Do these losses affect your insur- 
ability or rates? 

(1 What is the frequency of false 
alarms or trips? Are you liable to fines 
or financial penalties from local public 
safety or security providers for false 
alarms? 

Experts recommend that an alarm sys- 
tem should realize a complete return on 
investment (ROI) within four years. A 
simple 2X2 grid chart can help you fo- 
cus your risk assessment. Compare fre- 
quent and infrequent rates of an event 
occurring with severe and slight conse- 
quences. Events that fall in the “infre- 
quent-slight” grid may not be worth trou- 
bling over. “Frequent-severe”™ events 
rarely happen in the real world: if your 
site has an aircraft crashing into it every 
Saturday night, you should have moved 
it by now. The “infrequent-severe™ 
events (fires) and “Frequent-slight” 
events (vandalism or petty theft) are 
what increase your an annualized loss 
expectancy (ALE). 

However, there are additional tests, 
particularly in the telecommunications 
industry, that may override judgment 
based solely on ROI. What laws and 
regulations (primarily from the FCC, 
the FAA and local codes) have to be 
adhered to, regardless of cost? What 
single occurrence (fire, prolonged dis- 
ruption of the entire network) is never 
tolerable? 

Two final points. First, the alarm and 
monitoring system itself should be in- 
cluded in regularly scheduled site main- 
tenance, Second. security for technicians 
and their vehicles is also important, Loss 
of the testing equipment and spare com- 
ponents from the panel truck can be as 
severe a blow as a breach at the site. 
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Introducing the 
CATS 76000. 
The only remote 
cell site antenna 
monitor that lets 
You go through 
channels. | 


There are many advantages worth reflecting 
on with the new CATS 76000. It provides you 
with complete cell-site antenna monitoring 
and pinpoints antenna feed line fault locations. 
The CATS 76000 also provides the automatic 
notification if VSWR exceeds user-defined 
alarm levels. 

An even more convincing feature is its ability 
to measure single-channel transmit power while 
multiple channels are in use. Operators can 
identify problems they didn't know existed. No 
other system verifies and gives you the ability 
to adjust single-channel radio power in a real- 
time operational environment. None. 

With the CATS 76000, you can diagnose 


E probiems before sending someone out to the 
Site. If a technician must visit a site, he'll go fully 
prepared to deal with the situation. 

What should you do after reading this com- 
pelling data? Channel your energies into finding 
out more about the CATS 76000. Call Narda today 
n a rd a at 516-231-1700. Or call our Faxback and ask 


__microwave-east_ for document 1118 at 1-800-4NARDANY, 
an communications company 


©1998 L-3 Communications, |nc, it’s Narda to be precise. 
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Here we go again. . . 
The upcoming 220MHz auction 


System operators considering taking the plunge into the 220MHz auction in May 
need to learn exactly what they are bidding on and how the process will unfold— 
ahead of time. Here are some observations from the trenches. 


By Kathleen A. Kaercher 


Unlike many of you who were not 
involved, I’ve just about recovered from 
the 800MHz auction. The flurry of status 
reports have been removed from my in- 
box, [ can say the words “click box” 
without wincing, 
and the phrase 
“minimum = pay- 
ment due” now 
refers only to 
my Mastereard 
account. 

But now it's 
time to get ready 
for the 220MHz 
auction, scheduled 
to begin May 19. 
Although that 
might seem like a 
long time away, it 
really isn’t, If the 
FCC had an- 
nounced — retail 
sales of spectrum, 
Kmart would al- 
ready be running 


ads for the 
220MHz summer 
specials. 


Preparation 
work for an auc- 
tion begins long 
before the open- 
ing round, and 
there are dead- 
lines to meet be- 
fore the auction 
begins. To bid in 
the auction, you 
have to file your 
application by April 20, and get your 
“upfront” money to the commission 
by May 4. But before you open your 
wallet, educate yourself about the 
auction; make sure you know what 


you might be buying and how to proceed. 


What’s on the block 

The first inquiry to make before you 
even think about sending the FCC a nickel 
is to assure yourself that you know exactly 
what's for sale. The commission will have 
908 licenses of various sizes and types on 


Click Box redux 


the block. Three of them will be nation- 
wide, 10-channel blocks. Thirty of them 
will be 15-channel Regional Economic 
Area licenses (six “Regional Economic 
Area Groupings” |REAG], with five fre- 


quency blocks each), The rest will be 10- 
channel Economic Area (EA) licenses, 
with five blocks of channels per EA. 

Stated another way, the spectrum will 
be sold in blocks of five, 10 and 15. The 
geographic areas that each license will 
cover vary from the size of an EA (the 
standard for the last 800MHz auction) up 
to a nationwide 
“big boy.” 

Remember, 
this is occupied 
spectrum. So the 
opportunity to 
use and meet 
construction re- 
quirements will 
depend on the 
level of existing 
use, including the 
present locations 
of the licensed 
systems. Only a 
fool buys “used” 
goods without 
checking out the 
extent of wear, 
Do your home- 
work, checking 
the FCC license 
files to determine 
how used each 
block of spec- 
trum is and what 
you will have 
to do to accom- 
modate existing 
licensees. 

The details of 
the auction are 
sull being ham- 
mered out, and if 
the FCC's past 


Kaercher is an associate with the law firm of 
Brown and Schwaninger, Washington, DC. She 
has served as a bidder's representative in previ- 
ous FCC spectrum auctions. 
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Based on over 10 years of Switching Technology experience, ICT Power Supplies are unequaled in the industry for continuous, trouble-free 

performance and value. ICT offers the largest selection of Switching Power Supplies in the industry. Over 66 versions are available with out- 

put current ranges from 4 amps to 80 amps. Our low profile, light-weight cases are now setting the standard in desk top designs. Quality 

built throughout, ICT power supplies are virtually noise free and feature fuse protection, current limiting, output diode for batteries, a termi- 

nal black connector, plus extra input and output filtering. ICT also carries one of the largest lines of ruggedly built DC to DC industrial power 

converters. For great service, contact any of our distributors today. Get the power of ICT reliability working for you and your customers. 
Switch. 
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For more information, Call: (604) 888-6304 
Visit our website ai www.ict-power.com 
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experience with 900MHz and 800MHz 
auctions is any guide, the commission will 
still be working on the rules while the 
auction is going on, continuing to ham- 
mer out the details until the last bid is 
entered, 

As of the end of January, several issues 
remain unresolved: 
> Reserve price or minimum opening 
bid — The commission is considering 
whether to set a reserve price for 


frequency blocks subject to auction. This 
means that the commission could set a 
“secret price” for each license. If the final 
bid doesn’t meet or exceed that price, the 
high bidder won't get that license. The 
commission will keep the license on the 
shelf until the market improves. 

It’s doubtful whether the commission 
would do this. First, you can pretty much 
bet that the poor schlemiel who's the high- 
est bidder when the commission an- 


wo-way communication in high noise 
environments is difficult and possibly 


hazardous. Now you can communicate clearly 


and protect your hearing in high noise areas 
with a simple communication system from 
David Clark. Just add our Noise Attenuating 


Headsets and Radio Adapter Cords to enhance 


the performance of your two-way radios. 
Our high quality headsets feature rugged 
construction and a certified Noise Reduction 
Rating (NRR) of 24 dB. They're available in 
Over-The-Head or Behind-The-Head styles 
for use with safety caps and helmets. Boom 


mounted or throat microphones enable hands- 
free performance. Choose Voice-Activated (VOX) 


or Push-To-Talk (PTT) systems with adapter 
cords for over 300 two-way radios. For clear 


two-way communication in high noise, there's 
only one name worth repeating — David Clark. 


For more information and a FREE 
demonstration, call toll-free: 


1-800-900-3434 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 U.S.A. 
TEL: (508)751-5S800 E-Mail: sales@davidclark.com FAX: (508)753-5827 


Y, David Clark COMPANY 


INCORPORATED 


Visit our web site at www.davidclark.com 


©1997 David Clark Company Inc. - Green headset domes are a David Clark Company Trademark. 
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nounces a “do-over” is going to scream 
bloody murder. Second, the commission 
is charged to ensure that the spectrum is 
used for the “public interest, convenience 
and necessity.” Keeping a license on the 
shelf, waiting for a higher offer, means 
that spectrum is nof working for the pub- 
lic interest. 

It's hard to imagine the commission 
overturning the results of an entire auc- 
tion without the proverbial gun to its head. 
(Although, if it’s willing to overturn auc- 
tions, it should start with 800MHz.) If the 
commission doesn’t overturn an entire 
auction, that means that it would have to 
re-auction licenses on an individual basis, 
with even less certainty of getting the 
desired price, All in all, a reserve price is 
a bad idea. 

The commission is also considering 
whether to set a “minimum opening bid™ 
for each license in the auction. A mini- 
mum opening bid was used in the 
800MHz auction and was equivalent to 
the amount of the upfront payment. For 
the 220MHz auction, the commission is 
considering minimum opening bids 
equivalent to $0.0175 MHz/POP for EA 
licenses, $0.015 MHz/POP for REAG li- 
censes, and $0.02 MHz/POP for nation- 
wide licenses. 

It is almost certain that the commission 
will adopt at least one of the two options, 
and I'd guess that the commission will 
use a minimum opening bid, given its 
previous use at 800MHz. The function is 
already built into the commission's auc- 
tion software, and it involves less risk of 
litigation than using a reserve price. 
> Exponential smoothing — The commis- 
sion is also considering using “exponen- 
tial smoothing” as a means of calculating 
the next bid that it will accept on any 
given license. The bid increment is based 
on a weighted average of the activity re- 
ceived on each license throughout the 
auction (or by using about two pages of 
important-looking calculations), 

Exponential smoothing was used and 
abandoned in the 800MHz auction because 
it was not raising the bids high enough, 
fast enough, for the commission's taste. 
So, at certain points the FCC's auction 
elves just stopped using it and figured out 
a minimum bid that better served their 
agenda of building bids high and fast. 

Exponential smoothing, despite its cool 
name, is just an over-complicated way of 
making a simple decision. For all of its 
multinumeric calculations, it just didn’t 
work well. Based on actual experience, the 
commission may choose not to use it again. 
bm Click Box redux — One thing the 
commission is keeping mum about Is 
whether or not it will use “click box” 
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PiRod’s 
solutions 
are 


PiRod can manage your unique tower 
needs with custom-designed solid rod, 
free-standing or guyed towers built to 
your specs and erected where you need 
them now. Our towers are solid— 
engineered to handle your most critical 
problems—and customers tell us that 
our turnkey design and erection 
services are pretty solid too. Like our 
record of providing tower solutions 
since 1952. So when you need a solid 
partner for your communication needs, 
call PiRod. When it comes to towers, 
there's just nothing hollow here. 
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bidding as it did at 8300OMHz. With the 
click box, the commission pre-set the next 
higher bid, mandating what you were 
going to bid on a license. There was no 
ability to change the bid amount—it was 
strictly a take-it-or-leave-it proposition. 
The high bidder in any given round was 
the entity that clicked fastest and got its 
bid in first. (My fastest time for submit- 
ting a bid was seven seconds. My parents 
are very proud.) 


Despite my having the fastest mouse 
east of the Pecos, [ would hope that the 
commission does nef use click box bid- 
ding at 220MHz. But if the commissions 
does use click box bidding, 1 would hope 
that it modifies its use so that you can opt 
to bid multiples of the bid increment. 
[This option is to be offered in the LMDS 
auction, which at press time is scheduled 
to start February 18.] Click box bidding, 
more than anything, was responsible for 
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the 800MHz auction lasting forever. The 
click box was developed as_ the 
commission's response to charges of “bid 
signaling” that allegedly occurred in the 
PCS C-block auction. The theory is this: 
A company would use the last few digits 
of a bid to try to “warn off” competition 
for that license. “If you bid on this license 
of ours, we'll bid on that license of 
yours.” The commission frowned upon 
this type of behavior and developed the 
“click box” to prevent future bid signal- 
ing. The click box is part of the agency’s 
campaign to make participation in an FCC 
auction collusion-proof, and it was a dar- 
ling of former Chairman Reed Hundt, 
whose own software-writers in the auc- 
tion division told him that it was prob- 
lematic. As he had advised in one of his 
own speeches, Hundt listened patiently to 
his staff and then rejected their advice. It 
seems the staff understood that if people 
are going to cheat, the click box probably 
wasn’t going to stop them. 

The result of the click box method was 
an interminable 800MHz auction that 
dragged on for 235 rounds to its inevi- 
table conclusion. Instead of fulfilling the 
alleged goal of selling the channels to the 
party that valued the spectrum the high- 
est, the value was pre-set by the agency, 
one round at a time. Instead of being 
market-driven the auction was, in part, 
software-driven, After 235 rounds, it’s not 
an auction, it’s an endurance test. 
® Activity rule waivers and reducing eli- 
gibility — A few procedures in previous 
auctions will almost assuredly stay the 
same in the 220MHz auction. The com- 
mission will again provide each bidder 
with five activity rule waivers to be used 
throughout the auction. A bidder with 
insufficient activity in any round of the 
auction will lose a rule waiver. If all of 
the bidder's rule waivers have been ex- 
hausted, and that bidder does not have 
sufficient activity in a round, the com- 
mission will reduce the bidder's eligibil- 
ity to participate in the auction. Or, the 
bidder may choose to reduce eligibility at 
any time to comply with the activity rules. 
In the 220MHz auction, as in others, a 
bidder may use a proactive waiver to keep 
the auction open if a bidding period passes 
without a bid having been submitted. 
> Bid withdrawal and bid removal — In 
past auctions, certain companies have 
placed bids that they have later regretted 
($125 million for 10 channels at 90OMHz 
in Atlanta?). The commission has ad- 
dressed this and has provided a way to 
“remove” a bid from consideration after 
it has been submitted. Bid removal can 
only be done during the round in which it 
was placed. To get rid of a bid afler the 
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round has closed requires bid withdrawal. 
A withdrawal can result in a penalty if a 
higher bid is not received by the commis- 
sion prior to the end of the auction. Bid 
withdrawal has been used in some auc- 
tions to preserve eligibility and for other 
purposes. To reduce the amount of “gam- 
ing” done in an auction, the commission 
chose to limit the number of bid with- 
drawals per bidder to two. 
p> Stopping rules — Once the commission 
begins the auction at 220MH~z, it also has 
to figure out how to end it. The FCC's 
past use of “simultancous stopping rules” 
has been one of the most contended of all 
of its auction decisions. In sum. the 
agency's use of this method allows the 
auction to remain open, with all licenses 
available for bidding. until one round 
passes in which no new bid is placed, and 
in which no proactive waiver is used. 
With the simultaneous stopping rule. a 
high bidder on a license must remain ever- 
vigilant until the end of the auction be- 
cause of the threat of a new bid on the 
desired frequency block. So even if no 
one has bid against you for 40 rounds, 
you cannot claim your prize until the 
auction closes for all of the licenses, 
The FCC can, of course, just limit the 


number of rounds or stop the remainder of 
the auction while it takes remaining bids 
on the few licenses that appear to still be 
in contention, But this doesn’t happen until 
the auction has gone on for so long that 
participating in the auction begins to feel 
like a permanent occupation, 

The long odds are that the commission 
will never voluntarily act to end an auc- 
tion as long as some additional money is 
dribbling into the federal coffers. After 


Once the commission 
begins an auction at 
220MHz, it also has to 
figure out how to end it. 


all, it did not invoke this rule in the 
9OOMHz auction, which lasted five 
months (December 1995 through April 
1996), or in the 800MHz auction, which 
lasted 235 mind-numbing rounds. 

To its credit, the commission does try 
to speed up an auction when it starts drag- 
ging. It can and always does set stages for 
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bidding. causing bidders to pony up more 
money per round per bid. The agency will 
also increase the number of rounds held 
per day. The 900MHz auction was fuast- 
approaching nine rounds per day when the 
last bidder cried “Uncle!” The 800MHz 
auction was scheduled to increase to 24 
rounds per day—the next day—when it 
ended. That’s a round every 20 minutes. 

Not only does a bidder have to monitor 
every single round result, but the bidder 
still has to be vigilant for “announcements” 
regarding changes in the bidding schedule 
and increases in the bid increment. 


Missing and wanted 

Missing from the commission's request 
for comments is any discussion of install- 
ment payments, Which were available in 
the 900MHz auction for any company that 
qualified as a small business under the 
tules. This option helped some companies 
to bid for, and win, licenses through that 
auction that they would not have had the 
resources to purchase otherwise. 

After the PCS C-block auction (wherein 
Wall Street-backed, unproved, start-up 
companies bid billions of dollars for li- 
censes that zo one could afford), the FCC 
shied away from offering installment pay- 
ments. The resulting litigation soured the 
commission on installment payments. 

The problem was not installment pay- 
ments or the ability of designated enti- 
ties, such as minorities and small busi- 
nesses, to effectively participate in the 
auctions. The problem was that the com- 
Mission was caught with a conflict of 
interest. On one hand, politicians were 
clamoring for headlines about astronomi- 
cal payoffs from frequency auctions. On 
the other hand, the Telecommunications 
Act says that designated entities must be 
allowed to play. The result was that the 
FCC let its processes and rules be abused 
by a handful of Craig McCaw-"wannabes” 
who don’t know a combiner from a power 
amplifier. The solution is not to eliminate 
installment payments. The solution is to 
own up to the problem and to deal with the 
abuses and the abusers. 


Go for it 

Participation in an FCC auction can be 
harrowing, complex and frustrating. The 
rewards are obvious, even though the path 
to the rewards is fraught with rules and 
policies that sound like the assembly in- 
structions for a 1,000-piece kid’s toy, But 


if you are considering a plunge at 
220MHz, start now by researching the 
frequency blocks, areas and the licenses. 
The best bidders are those that know ex- 
actly what's for sale and how to buy it. 
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Specifying a custom SAW filter 


An engineer needs to give the filter manufacturer details on bandwidth, band 
edge attenuation and stopband rejection frequencies over all conditions to ensure 
that out-of-band emissions are adequately suppressed. 


By the Sawtek components 
engineering staff 


Surface acoustic wave (SAW) technol- 
ogy allows the construction of efficient 
filters for suppressing emissions outside 
of an authorized bandwidth. What are the 
advantages of SAW technology? What are 
the limits of the technology? What are the 
trade-offs that influence size, and, conse- 
quently, price? 

All the design trade-offs among key pa- 
rameters of surface acoustic wave (SAW) 
technology for filters cannot be described 
completely here, but the information that 
follows provides the essential knowledge 
to discuss the various design choices. Re- 
member that the design of SAW compo- 
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Table 2. Substrate material properties. 


nents is not entirely straightlorward because 
of the interdependencies among the key pa- 
rameters and the vast number of SAW de- 
sign approaches currently available. 

Correctly specifying a SAW filter be- 
gins with the system requirements. Table 
1} below allows a determination that the 
desired performance falls within the ca- 
pabilities of SAW technology. 

As with all filter technologies, it is not 
possible (o optimize all parameters simul- 
taneously in one filler because of their 
interdependence. Also, a common pitfall 
of the systems engineer seeking a SAW 
filter is a tendency to think in terms of the 
characteristics of other technologies, such 
as those of LC (inductanee-capacitance) 
filters. Despite tempting analogics. SAW 
filter specification is approached most 


easily from the fundamental system re- 
quirements as a unique technology. 


Fractional bandwidth 

The first and most important parameter 
to consider when specifying a SAW filter 
is the fractional bandwidth, or the pass- 
band divided by the center frequency. The 
fractional bandwidth directly determines 
the substrate material that will be used, 
which, in turn, establishes the tempera- 
ture stability of the resulting device. In 
addition, it limits the design options avail- 
able because resonator filter technologies 
can rarely be used for fractional bandwidths 
greater than 0.3%, and low-loss filter tech- 
niques are rarely useful at fractional band- 
widths greater than 20%. Table 2 below 
provides a summary of the most commonly 
used substrate materials, the optimum frac- 
tional bandwidths for each and their corre- 
sponding temperature dependence. 

The materials in Table 2 are presented 
in order of increasing acoustic coupling 
coefficients, a measure of the efficiency 
with which the RF signal is converted to 
a surface acoustic wave, As the fractional 
bandwidth of a SAW filter increases, the 
number of interdigital electrodes on the 
surface of the crystal decreases. This cre- 
ates the need for higher coupling of ma- 
terials at wider fractional bandwidths. 

The most straightforward method of 
specifying the SAW filler frequency re- 
sponse is to precisely convey to the manu- 
facturer the information bandwidth and 
maximum allowable band edge attenua- 
tion of your signal, along with the 
stopband rejection frequencies and their 
minimum allowable attenuation over all 
conditions of temperature, aging and manu- 
facturing tolerance. In short, the manufac- 
turer must design the actual filter with a 
wider passband and a narrower stopband 


This article is an accumulation of the combined 
contributions of several design engineers work- 
ing in filter development for Sawtek, Orlando, 
PL. Sawtek manufactures a variety of bandpass 
filters. 
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to ensure that your system requirements 
are met over all these conditions. This can 
often have a profound effect on the diffi- 
culty of the specification, as shown in 
Table 3 on page 38. 

Although the raw system requirements 
fall well within the capability limits 
presented in Table 1, the required filter 
design, which includes the appropriate 
bandwidth adjustments to allow for tem- 
perature and manufacturing, exhibits a 


shape factor and transition bandwidth that 
is too steep to be realized. Therefore, 
despite the temptation, one should not 
attempt to pad the system requirements 
with excess design margin. It is up to the 
SAW filter designer to provide the neces- 
sary margins to meet the system require- 
ments over all environmental conditions. 

In general, the frequency response of a 
SAW filter determines its physical size 
and, ultimately, its cost. In general, the 
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narrower the bandwidth and the lower 
(steeper) the shape factor of a SAW filter, 
the larger the device becomes. More pre- 
cisely, it is the transition bandwidth that 
determines the length of a transversal 
SAW filter. The relationship is roughly 
linear with the smallest transition band- 
widths requiring the largest SAW die, 

This relationship is not true for resona- 
tor filters, however, which are generally 
quite small despite their narrow band- 
widths and steep skirts. 


Insertion loss 

SAW devices typically have been asso- 
ciated with high insertion loss, Although 
bidirectional SAW filters exhibit losses 
in the 15dB to 30dB range, recent ad- 
vances in low-loss transversal and reso- 
nator filter design techniques routinely 
permit the manufacture of SAW filters 
with less than 10dB of insertion loss. 

The ability to produce high-perfor- 
mance SAW devices with low insertion 
loss. at low cost, has opened many new 
market opportunities that never before 
were uble to be served by SAW manufac- 
turers. A word of caution, however, As 
Table | indicates, not every SAW require- 
ment can be satisfied with the various 
low-loss techniques. Due to fundamental 
physical limitations, low-loss can be 
achieved only at fractional bandwidths 
below 20% and shape factors greater than 
1.5:1. In any case, the minimum attain- 
able insertion loss is generally a function 
of the filter’s fractional bandwidth for a 
given substrate material. The insertion 
loss of a SAW filter generally will be 
greater as the upper fractional bandwidth 
limit is approached on a given substrate 
material. For instance, Table 2 identifies a 
fractional bandwidth range of 7% to 30% 
for YZ lithium niobate. Thus, a 7% band- 
width filter on this material will generally 
exhibit a lower insertion loss than a 30% 
bandwidth filter on this same material. 


Impedance matching 

Because the basic SAW transducer pro- 
duces capacitive reactance, some imped- 
ance matching of the SAW device is of- 
ten required. Generally. a simple one- or 
two-element matching circuit at the input 
and/or output of the SAW filter is used to 
reduce insertion loss und to improve volt- 
uge standing wave ratio (VSWR). Imped- 
ance matching the SAW device. however, 
may tend to generate a time-spurious re- 
sponse known as triple transit, which 
causes periodic amplitude. phase and 
group delay ripple. As a result, some 
SAW filters are specifically designed to 
operate into a 500 source and load im- 
pedance without matching to minimize 
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this effect. The precise effects of imped- 
ance matching on SAW filter performance 
are too complex to analyze without the 
help of a computer-aided SAW modeling 
program. It should be noted that low-loss 
SAW filters and resonator filters do not 
exhibit these potentially detrimental 
effects of impedance matching. 

Once it is determined that some im- 
pedance matching is necessary, the sys- 
tems engineer has the choice to place 


- 


AND 


the matching components external to 
the SAW package, or to ask the manu- 
facturer to internally match the filter. 
The externally matched option will 
generally be smaller and less costly, 
while the internally matched option 
provides the maximum case of inter- 
face to the rest of the circuit, 
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achievable in SAW devices for a wide 
range of fractional bandwidths and shape 
factors, with correct material selection 
und proper design. Low-loss SAW filters 
generally achieve 40dB to 55dB rejection. 
Frequently, the full performance of the 
filter itself is not realized in printed cir- 
cuit board environments because of RF 
feed-through. However, this type of cross- 
talk can be avoided by adjustments in the 
circuit board layout. 

Another limitation is encountered if the 
matching components are mounted within 
the hermetic metal package where input 
and output inductors cannot be shielded. 
A planar construction of the integrated 
spiral matching components serves to 
minimize this problem; and it is rare for 
the rejection performance to be worse 
than 45dB. Many systems use modules 
with surface-mounted assembly (SMA) 
connectors and separate impedance 
matching compartments to achieve the 
full rejection performance of the SAW 
filters. 


Variations 

Transversal SAW fillers, both bidirec- 
tional and low-loss, inherently exhibit lin- 
ear amplitude, phase and group delay 
across the entire usable passband and, as 
a result, are generally superior to any 
other available technologies in this re- 
gard. In addition. the SAW designer has 
independent control over the amplitude 
and group delay or phase responses, thus 
permitting the incorporation of amplitude 
and delay equalization directly into the 
SAW filter, if desired. 

The group delay response of a SAW 
filter exhibits a property that merits fur- 
ther discussion. Although the SAW 
filter's phase response is extremely lin- 
ear to within a few degrees of ideal, it 
often contains tiny but rapid perturba- 
tions as a function of a frequency caused 
by time-spurious signals that are attenu- 
ated significantly more than the main re- 
sponse, Because group delay is the first 
derivative of phase with respect to fre- 
quency, these small but rapid phase 
variations cause group delay ripple that 
is often larger than one might expect, 
given the SAW’s excellent phase linear- 
ity. These rapid variations are often ig- 
nored by the system, depending on the 
modulation scheme and the periodicity 
of the ripple. 

Note that SAW resonator filters are not 
transversal in nature and exhibit phase and 
delay responses that more closely re- 
semble those of LC fillers. As a result, 
the performance presented in Table | on 
page 32 can only be achieved over the 
central portion of the passband. 
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European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, UK Phone: +44 1256 880663 Fax: +44 1256 880491 
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RF Surge Protectors 


Many 
Suppressors 
available to 
protect PCS, GPS, 
Microwave, 

AM/FM/GIS. and any 
telecom/datacom equipment 


ideal for coaxial lines, 
+20mA loops, RS485, RS232, 
RS422, DDS/IGK. TI, ISDN 
and 1LOVAC, 220VAC, 17OVAC 
power tines. 


All models ayuilable for both 
Pancl Mount and 
DIN Rail Mount 


Visit us on the interne! ar. 
http:/Awww.CitelProtection.com 
E-mail: citel4u@ix.netcom.com 


€ CITEL 


1-800-CITEL-4U 
1111 Park Centre Bivd,, #340 
Miami, FL 33169 


(305) 621-0022 - Fax (305) 621-0766 
See us at Entelec, Booth #662. 
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Table 1. Effect of system level requirements on SAW filter design. 


Parameter System requirements Required filter design 
Center frequency 44MHz 44MHz 

3dB bandwidth +2.5MhZ +2.7MHz 
40dB bandwidth +3.0MHz +2,8MHz 
Operating temperature —20°C to +70°C —20°C to +70°C 
Fractional bandwidth 11.4% 12.3% 
Optimum substrate material — YZ LIBOs 
Temperature coefficient — —94ppm/°C 
Temperature drift ae +186kHz 
Manufacturing tolerance — +14kHz 
Shape factor 1.231 1.037:1 
Transition bandwidth 500kHz 100kHz 


Cost factors 

Cost can be a major consideration in 
specifying a SAW filter, Occasionally, a de- 
vice costs several times more than it should 
because the specification contains an overly 
difficult, often unnecessary, requirement. 

Generally, the most important factors in 
determining price are die size and quantity. 
SAW devices are etched onto a metalized 
substrate. SAW materials are currently 
supplied in three-inch and four-inch round 
wafers. Not only is the material cost per 
device lower when it is smaller, but more 
die per wafer implies that fewer wafers 
need to be processed to yield a given 


’ Ohmies 


quantity of devices. thus saving labor 
costs. Because SAWs are generally housed 
in the smallest standard package that will 
accommodate the die, a smaller device will 
require a less expensive package. 


Summary 

SAW devices meet both the perfor- 
mance and cost requirements of modern 
system design. To optimally specify and 
properly apply SAW bandpass filters, 
system engineers should understand the 
technical options that they offer, 
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Technically speaking 


(continued from page 8) 


Let's assume that the operating fre- 
quency is 460MHz and that the line loss 
is OdB. Using the formula for antenna 
factor (K), we find that K = +21.3dB/m. 
The field intensity, as found previously, 
was 137,772uV/m. The antenna gain 
(dBd) = 0 because the antenna is a A/2 
dipole. Plugging these values into the for- 
mula yields a signal level of 11,862V at 
the receiver input. This can be converted to 
dBm at the receiver input by using Formula 
5 in the sidebar on page 8. 

Plugging in 11,862 yields a dBm level 
of —25.5dBm. 


Free space path loss 

The path loss between a transmitter 
output and a receiver input with A/2 di- 
pole antennas on each end, and propaga- 
tion in free space, can be determined from 
the following formula: 


L = 32.6 + 20 log F + 20 log D 


where L = path loss in dB 
F = frequency in MHz 
D = distance between antennas 
in miles 


SimCLAIR *} 


. http:// www.sinctech.com 
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The frequency is 460MHz, and the dis- 
tance is | mile. Plugging these values into 
the formula yields a path loss of 85.8dB. 
Remember, the transmitter output was 
1,000W, or 60dBm. If we subtract the 
path loss from 60dBm, we get 


60 — 85.8 = —25,8dBm 


at the receiver input. This agrees closely 
with the figure obtained previously in our 
calculations. 


Converting power density to »V 

Recapping the preceding steps, we 
have: 

(4 determined the power density that 
exists at the receiving antenna. 

(4 converted the power density to V/m. 

4 converted V/m to pV/m. 

(4 converted wV/m to pV at the re- 
ceiver input. 

(4 converted pV at the receiver input 
to dBm. 

We then confirmed the dBm figure by 
using the formula for path loss and sub- 
tracting this path loss from the transmit- 
ter output in dBm. 

This time we will convert the power 
density at the antenna in V/m? directly to 


uV at the receiver input. Use Formula 6 
as shown in the sidebar, where Py is power 
density in V/m+, K is antenna factor in 
dB/m and ZL is line loss in dB. 

Previously, we have determined that 
the power density (V/m?) is 5.0348 x 10° 
and the antenna factor (K) is 21.3dB/m. 
We have assumed a line loss of 0dB. Sub- 
stituting antenna factor and power den- 
sity into the formula, we get a level of 
11,857V at the receiver input. This is 
equal to —25.5dBm. 


Convert transmitter output power 
to receiver input power 

Formula 7 in the sidebar will yield the 
receiver input power in a more direct man- 
ner. We must know the transmitter power, 
the distance between antennas, the numeric 
gain factor of the antenna and the wave- 
length (A/2). In Formula 7, Pr is receiver 
power input in watts, Pr is transmitter 
power output in watts, G is the gain ratio 
of the antenna (not dB), A» is the wave- 
length in meters, and & is the distance be- 
tween the transmit and receive antennas. 
This is for free space propagation, 

Using the previous example for com- 
parison, where the transmitter power is 
1,000W, the frequency is 460MHz 


on’t sweat the hot weather. 

Sinclair antennas are rigorously tested 
for every type of weather, including extreme 
temperatures. Their durable construction 
provides reliable communication that won’t 
leave you in the dust. 


Offers you: 


compliance 


- field paintable 


¢ one polarization diversity 
antenna that is equal to 
two horizontally spaced 
vertical antennas 


smaller and simpler 
mounting requirements 


reduced installation and 
replacement time 


smaller for easier zoning 


improved visual blending 


POLARIZATION 
DIVERSITY 
PCS ANTENNA 


Azimuth Beamwidth 65° & 90° 


85 Mary Street, 
Aurora, Ontario, 
Canada L4G 6X5 
Tel: (800) 263-3275 
Fax: (905) 727-0861 


55 Oriskany Drive, 
Tonawanda, New York 
14150, U.S.A 

Tel: (800) 288-2763 

Fax: (716) 874-4007 


Sinclair Technologies Ltd., 


William James House, 
Cowley Road, Cambridge 
CB4-4WX, UK. 

Tel: +44 (0) 1223 42 03 03 
Fax: +44 (0) 1223 42 06 06 


Sinclair Technologies Inc. 


ANUNCIAMOS: 


el Estreno del Evento Mas 
Importante para la Industria de las 
Telecomunicaciones en Latinoamérica 


TelecomLatina’98 

Octubre 14-16, 1998 

Miami Beach Convention Center 
Miami, Florida, USA 


TelecomLatina promete ser la exhibicién y conferencia 
més importante dentro de la industria de las telecomu- 
nicaciones de América Latina, resentando tanto 
tecnologias alambricas como inalambricas bajo un 
mismo techo tales como: 


Celular - Tecnologias de Acceso alas 
Redes Telefonicas - Radio y T.V. Abierta 
Radiocomunicacion de Dos Vias en Sist. 
Privados y Sist. Trunking = Fibra Optica 

Microondas = Sist. de Comunicacion Personal 
Plataformas OSS - Satelite - Servidores de 
Multimedia - Conmutacion en Centrales 
Telefonicas - Radio Localizacion Movil de 
Personas (Voceo) - SONET y WDM 
Equipo de Prueba 


Las conferencias serdn conducidas en espafiol y portugués 
y Se presentardn temas vitales acorde a las necesidades y 
caractoristicas de la industria latinoamericana, 


1 PERMITANOS SER SU ANFITRION 
EN ESTE IMPORTANTE ESTRENO EN LA IMDUSTRIA! 


Para mayor informacion: 
Tel. +1-303-220-0600 
Tel. 1-800-288-8606 (silo dei det) 
Fax +1-303-770-0253 


ANNOUNCING: 


The Premiere of the Most Important 
Fyent for the Latin American 
Telecommunications Industry 


TelecomLatina 98 

October 14-16, 1998 

Miami Beach Convention Center 
Miami, Florida, USA 

Telecom atina promises to he the single most important 
hip aio it industry 
including both wireless and wired technologies. under 
one rook such as; 

Cellular - Loop Access Technologies 
Broadcast ~ Two-Way Radio & Trunking 
Fiber Optics - Microwave 
PCS: = OSS Platforms 
Satellite - Multimedia Servers 
Paging ~ Switching 
SONET & WDM ~ Test Equipment 


Conference sessions will be held in Spanish and 


Portuguese. and will present topics vital to the Latin 
American industry's needs and characteristics. 


For more information on exhibiting 
or attending, please all 


Tel. +1-303-220-0600 
Tel. 1-800-288-8606 (05 x1) 
Fax +1-303-770-0253 


ANUNCIANDO: 


0 Mais Importante e Principal 
Evento do Mercado de 
Telecomunicaces Latino Americano. 


Photo Credit: Greater Hiami Convention & Visitors Boreas 


TelecomLatina'98 

0 primeiro nos E.U.A com conferéncias em Portuqués 
14 a 16 de Outubro, 1998. 

Miami Beach Convention Center 
Miami, Florida- USA 

ATelecomlatina promete ser a inica e mais importante 
feira no mercado de telecomunicacdes Latino 
Americano, incluindo no mesmo local technologias 
“witeless e wired,” tais como: 

Celular ~ Wireless Local Loop = Radio Difusao 
Radio Comunicasao e Trunking ~ Fibra Otica 
Microondas = PCS = Plataformas 05S ~ Satelite 
Servidores Multimidia = Paging - Comutacao 
Sonet e WDM = Equipamentos de Teste 

As conferéncias serao realizadas em portuqués e 
espanhol e seréo apresentados topicos vitais para as 
necessidades e caracteristicas do mercado de teleco- 
Tunicacoes Latino Americano. 


PERMITA-HOS RECEPCIONA-LOS PARA ESTE SUPRA-EVEN- 
TO DAS TELECOMUNICACOES! 


Para Informagées sobre os expositores 
ou participantes, ligue: 


Tel. +1-303-220-0600 
Tel. 1-800-288-8606 ( somente Estados Unidos) 
Fax +1-303-770-0253 


Brought to you by Intertec Publishing, a K-II1 Media Compaliyy RUDMaIMeEs OF nese leading Unieconmmunml ations ane triste Inaustty publications; Cellular & Mobile International, Global Telephony, 
World Broadcast News, Satellite Communications, Mobile Radio Nechmalogy) RE Dedlan, Mrondcact enainening, ME MAdIO, Transmission & Distribution World, Fleet Owner, 


Sound & Video Contractor, Access Control & Security Systems 
Produced and managed by te intertec Trade Shows & Conferences division 


Collar Busines, WirelessWorld, Telephony 


PCS MICRO FILTER PROTECTION 
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INDUSTRY'S 
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LIGHTNING 
PROTECTION 
PRODUCTS 


1.7 to 2.3GHz Frequency Range 

\ dc Blocked 

Low VSWR and Insertion Loss 
Maintenance Free 

Industry's Best RF Performance 


Fully Weatherized Housing 


PolyPhaser’ 


RPORATI 


P.O. Box 9000, Minden * Nevada 89423-9000 USA 
Tel (800) 325-7170 (702) 782-2511 
Fax (702) 782-4476 * www.polyphaser.com 
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Technically speaking 


(X = 0.652 meters), and the distance be- 
tween the receiver and transmitter anten- 
nas is | mile (1,610 meters). Substituting 
these values into the formula will pro- 
duce a result of 2.79326 * 10", or 
2.7934W. This is equal to 0.002793mW. 
Since dBm = 10 logi?), where P is in 
milliwatts, we get 


10 log(0.002793) = ~25.5dBm 


You wiil note that this correlates with our 
previous calculations. 


OET Bulletin 65 

The FCC's Office of Enginecring & 
Technology (OET) has issued an updated 
Bulletin 65. This bulletin provides useful 
information concerning Maximum Permis- 
sible Exposure (MPE) limits. There are a 
few interesting points in the bulletin. 
p> JOMH= to 300MHz — The human bedy 
is Most sensitive to radio frequency (RF) 
radiation in this frequency range. and this 
is reflected by the lowest MPE listed in 
the bulletin, The MPE for this frequency 
range is a power density (Pa) of ImW/em- 
or 10W/m2. Expressed as electric field 
strength (£), this is equivalent to 
61.4V/m. Expressed as magnetic field 
strength (H), this is equivalent to 
0.163A/m. You may notice that the E field 
strength divided by the H field strength is 
equal to 3772. 

The power density is equal to 
61.42/377 = 10OW/m?+, or 1mWiem2. This 
MPE level represents a very high field 
intensity or power density level. A field 
intensity of 61.4V/m. or 61.400,0002V/m, 
would produce a level of 36.7dBm across 
a 500 load or receiver input at l60MHz 
using a standard A/2 dipole antenna with 
no line loss. 

To further illustrate just how much 
power this represents, refer to Figure 2 
above. Here, a 500 resistor is connected 
to a standard A/2 dipole through a lossless 
transmission line. Under far-field, plane- 
wave conditions, if the field intensity at 
the antenna is 61.4V/m (equal to lhe MPE 
at 160MHz), then the voltage across the 
$04 resistor will be 15.3V. This would 


produce a power of 15.37/50. or 4.7W. If 


the resistor connected to the test antenna 
were rated at 1/4W. then the resistor 
would soon burn up! 

& Worst-case prediction — On page 19 
of OET Bulletin 65, the formula for a 
“worst-case or conservative prediction” is 
given. It is the same formula as Formula 
3 in the sidebar. For example, if a trans- 
mitter 1s operated at 1OOW. at 160MHz. 
using a /2 dipole, the power density at 
10 meters from the antenna would be 
0.13W/m2, This is almost 19dB below the 


TRANSMITTER 


500, 1/4W 


Figure 2. A dipole antenna connected to a 500 
resistor. 


MPE level. Using the same example, even 
3m from the antenna would produce a 
worse-cuse power density prediction of 
1.5W/m2. This is 8dB below the MPE. 


Summary 

The new FCC MPE limits for RF elec- 
tromagnetic fields should be taken seri- 
ously, I would not wish to be exposed to 
a radiation level that could quickly melt 
a 1/4W resistor! Enforcement of this new 
standard should make for a safer environ- 
ment for the general public and especially 
for those of us who make our living in or 
near an RF environment. 

This column hasn't even scratched the 
surface. Bulletin 65 ts a lengthy document 
with some good information that can help 
you better understand what the MPE is all 
about. Bulletin 65 is available over the 
Internet at wiww.fec.gov/oer. Click on “RF 
Safety!” Three supplements, A, B, and C, 
are also available. dealing with the broad- 
cast industry, amateur radio, and mobile 
and portable equipment. 

It is important to raise the level of 
awareness of the potential risks for long- 
term exposure to RF electromagnetic ra- 
diation, It is not something that should 
cause us to panic. However, we must 
ensure that the RF radiation from our 
transmitters is under the MPE limits. 

Although far-field measurements can 
be made with a spectrum analyzer and a 
calibrated antenna (one for which the 
antenna factor, K, is known); measure- 
ments in the near-field area can be ex- 
tremely tricky and require special instru- 
mentation and probes. If you question 
whether a site is within MPE limits, get a 
competent consulting firm to do on-site 
measurements to ensure compliance. 
Many firms will be offering this service 
because it is sure to become a hot topic 
with regulatory agencies such as the Oc- 
cupational Safety and Health Administra- 
tion (OSHA), Be sure to select a consult- 
ant with proper eXperience and expertise 
in this area. If in doubt—check it out! 

Until] next time—stay med! 

Bh 


egulating technology 


The virtual vacuum 


By Robert H. Schwaninger Jr. 


1 opened one of those weekly news 
Magazines that comes on glossy. over- 
sized paper, and the book fell open to the 
center where the staples hold the thing 
together. There, on two broad pages, | 
saw un ad—at least that’s what I think it 
Was. 

What appeared was two nearly blank 
pages. with a red business card logo oc- 
cupying maybe one-eighth of one page. 
This minimalist expression, reminiscent 
of the Dada movement, obviously was 
intended to convey a deep meaning to my 
ignorant id, And it worked. 

| immediately transcended the stark 
pages and the artistic splash of logo, ar- 
riving at a higher plane of consciousness 
Wherein | experienced the ultimate 
realization—some ad guy made a bundle 
of commissions on this crap. Beautiful! 

It used to be that ads in the industry 
publications tried to sell products and ser- 
vices. The hawking normally included the 
company name. what it sold. and how to 
get it. “Yagis “R Us” would show a pic- 
ture Of the antenna and give a few specs 
in the copy. The ad would even give the 
reader a phone number and an address to 
get further details, 

Fast-forward to the present world of 
graphic designers. This new breed of ad 
guys has slowly emerged as the greatest 
force in communications. Starting out as 
the mundane “art department.” whose 
sole job was to come up with a pretty 
picture to augment the hard information 
in the copy, graphic designers have as- 
cended into the halls of power, 

The coup was accomplished by 
backroom treaty. whereby warring depart- 
ments came together to mold a single vi- 
sion that can be summed up in the expres- 
sion “Virtual Sales.” But what are virtual 
sales, and where can you gel one, espe- 
cially on double coupon day? They're ev- 
erywhere, and they cost you nothing. 


Virtual sales 

Most large companies got big through 
standurdization, not innovation. They 
came up with a product that became a 
standard in the industry (VHS vs, Beta), 
and then began cranking out squillions of 


Schwaninger. MRT ’s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger. Washington, DC. He is a member 
of the Radio Club of America 


the standard widgets, with the cranking 
sometimes going on for decades, 

The trouble with standardization is that 
it's boring. The company that makes a 
No. 6 nail is going to have trouble mak- 
ing the thing look zippy to shareholders 
and investors. Besides, the market only 
needs so many No. 6 nails. Its a good 
business, but it doesn’t excite the “corpo- 
rate guys” whose bonuses are tied to a 
Hat, but healthy stock price. 

Time for a change. But since the prod- 
uct hasn't really improved, what change 
is possible? That's when the image guys 
start taking over. The old No. 6 is now 


ILLUSTRATION BY JOHN HAYES 


depicted in graphic displays that show it 
rocketing across the universe, impaling 
the stars and holding together the univer- 
sal glue that has been shaky since the Big 
Bang. 

The new image is hailed in the board- 
room as the New Millennium No. 6, the 
art department gets a neat addition to the 
staff's collective portfolio, the graphic 
designers show No. 6 rotating in outer 
space on the company Web site, the ad 
agency starts placing the new image ey- 
erywhere that will produce a commission, 
the sales department is energized by the 
newly designed brochures, and the Wall 


Thousands of NEW and Reconditioned Mobiles. 
Bases, Repeaters, Portables, Pagers. 
We Take Trade-in Equipment. 


1-800-292-1700 


California Customers Call 1-510-656-5600 


#*)/TelePath 


Commercial Communication Equipment 


Radio Equipment, 
Reconditioned Test 
Equipment, 
Watimeters, Tone and 
Signaling Equipment, 
Batteries and Battery 
Conditioners, Carrying 
Cases, Power 
Supplies, Antennas, 
Amplifiers, Duplexers 
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Regulating technology 


Street Journal hypes the predicted result 
of the revitalized sales effort with graphs 
showing the economic relationship be- 
tween the No. 6 and the predicted con- 
struction of backyard potting sheds per 
annum, 

Despite the fact that the market hasn't 
increased a whit for the No. 6, stock ana- 
lysts take notice, and the price of the 
company’s stock begins to move upward. 
Bingo! The virtual sale is closed. With- 
out one drop of fresh earnings to the bot- 
tom line. the stock price increases, and 
the corporate guys have gained a greater 
appreciation on their options, warrants 
and public image. Everyone's a winner. 

Of course, there's a guy named Wally 
running a construction company in To- 
peka, KS, who saw the ad and sull can’t 
figure out what the heck a No. 6 nail has 
to do with balancing the universe. And 
since the ad doesn’t have any copy or tele- 
phone number, he just buys a competitor's 
No. 8 nail—that’s handier. But then, Wally 
doesn’t see the big picture. Shoot, Wally’s 
the guy who didn’t even buy those new 
mobile data satellite receivers for his fleet 
of backloaders. 

The ad isn’t designed to sell the prod- 
uct, and it doesn't. It’s designed to sell 
stock. So the only guy Ieft holding the 
bag is the VP of sales at the nail company 
who, due to his inability to increase sales 
to pay for the brilliant new ad campaign. 
is offered early retirement with stock 
options. 


The other ad agency 
The same dynamic that is showing up 
in advertisements is also happening at the 


FCC. Oh, sure, the agency could just do 
its job making sure that everyone adheres 
to those boring rules that have been 
around for more than 60 years. But that’s 
just old standardization, and it doesn’t 
excite anyone, 

So now we have auctions and electronic 
filings and global policymaking and re- 
mote monitoring stations and market en- 
try issues and more—PCS, IVDS, GSM, 
CDMA, LMDS, LMS, MMDS, LAN, 
WAN, TIN, USF and a host of alphabet- 


ized initiatives that dazzle and delight. If 


the FCC produced an ad, it would look 
like an eye chart. 

This is the all-new, ever-exciting, In- 
formation Age, which is to be ruled by 
people who have the greatest ability to 
aceess the trillions of facts that float in 
cyberspace. digitized for your conve- 
nience and offered via the FCC’s 
impetus. 

The problem for us dolts, who don't 
have the proper receive equipment to 


access the FCC’s big picture, is that all of 


this stuff is Virtual Regulation. With all 
of its zippy image revamping, the agency 
hasn't moved a step closer toward better 
enforcement of its rules. So much of the 
agency's budget is going into the newest, 
biggest, glitziest stull, it simply doesn’t 
have the money left over to do its core 
job. It’s like the police department send- 
ing so many cops to march in a parade, 
that there aren't enough Ieft over to re- 
spond to robbery calls. 

But then it’s the parade that’s going to 
grab headlines, get votes for the mayor 
and fill the community with pride. Nab- 
bing u mugger doesn’t even get a line in 


the local rag. Sorry about that if you're 
the victim. You and Wally just don’t get 
the big picture. 


Earth calling Kennard 

Chairman Kennard and the new com- 
missioners could go a long way toward 
reversing the trend toward Virtual Regu- 
lation, It would take some guts, but then 
most things worth doing require some 
fortitude. 

First, admit that there are only so many 
people in the United States, with so much 
money to spend on all of this stuff that ts 
being hyped, and given a choice, most 
Americans will buy food first. 

Second, admit that your job does not 
include industrial policymaking. If you 
wanted a job at the Department of Com- 
merce, you should have filled out your 
application differently. 

Third, admit that your job does include 
an enforcement function. All of those 
wonderful rules aren't worth much if the 
agency doesn’t have the collective will to 
enforce them. 

Fourth, admit that the agency doesn’t 
have the resources to be everyone's re- 
search and development department, ei- 
ther for new services or for federal rev- 
enue generation, 

Finally, recheck your legal status as an 
independent federal agency. That's inde- 
pendent of the White House. Congress and 
lobbyists. That's another way of saying, 
Do what's right, because it’s right, and not 
because it will look really sharp in print. 

Guys like Wally in Topeka and I are 
virtually counting on you. Get the 
picture? 
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@ UHF 400-512 MHz to 200 watts 
# 800-900 MHz to 100 warts 


847-923-9373 
FAX 847-923-9078 


ttp://www.vocomrf.com E-mail: sales@vocomrf.com 


Mobile Radio Technology March 998 


Circle (40) on Fast Fact Card 


ComSpace prepares to make DCMA base stations, chip sets, in hopes of replacing FM two-way radio 


“The goal is to give specialized mobile 
radio (SMR) and private system opera- 
tors a Way to increase system capacity, 
and to make it simple for two-way radio 
manufacturers to make handsets and mo- 
bile units. that work on the expanded sys- 
tems,” said David L. George, executive 
vice president of technology and engi- 
neering at ComSpace, Irving, TX. 

In the context of a company name 
change (from Unique Technologies Inter- 
national), an $8.5 million cash infusion, a 
buyout of a joint venture partner, a hiring 
cycle to prepare for manufacturing opera- 
tions, and a relocation to larger facilities, 
George explained how ComSpace expects 
its technology gradually to replace FM on 
trunked radio systems. 

The technology, dynamic channel 
multicarrier architecture, or DCMA, is 
so-named partly to be descriptive and 
partly to resemble other mobile commu- 
nications jargon, such as TDMA and 
CDMA, anticipating the day when it may 
become as commonly known, DCMA te- 
peaters fit five channels in the same spec- 
trum space as one FM repeater channel. A 
simple, initial channel expansion for a 
spectrum-short radio system operator 
would be to convert one FM channel to 
DCMA with five channels and to sel! new 
customers DCMA handsets and mobiles. 

ComSpace ran-out of money in Au- 
gust 1996 after demonstrating a DCMA 
system prototype and applying for pat- 
ents, A second round of financing has 
brought an $8.5-million equity invest- 
ment led by Dallas-based Sevin Rosen 
Funds and Centerpoint Ventures. 

“We'll use the money to develop base 
stations for system operators and chip sets 
for radio manufacturers,” George said. Ra- 
dio. manufacturers will be able to use the 
chip sets to build the kind of miniaturized 
handsets and mobile units that customers 
familiar with chip-based cellular and SMR 
products have come to expect. 

In the 1970s and 1980s, many second- 
tier (compared to Motorola) brand-name 
radio makers thrived by making Motorola 
lookalike products. using offshore manu- 
facturing to make radios with a design 
life of 10 years and offering them at com- 
petitive prices. By the 1990s, the product 
life cycle shortened, radio complexity 
grew and integration (the use of propri- 
etary silicon chips) increased, making it 
difficult for radio makers to continue 
emulating Motorola, George said. 

Meanwhile, FCC licensing tactics used 
by wide-area SMR operators (such as 
McLean, VA-based Nextel Communica- 


tions and companies with which it even- 
tually merged) eliminated access to ex- 
pansion frequencies for most other SMR 
and private system operators. This ham- 
pered their growth and slowed the de- 
mand for FM handsets and mobiles. - 
Four years ago, David George and 
ComSpace president Steven E. Fulford 
were both executives with Fort Worth- 


based Uniden America. Uniden gave its’ 


blessing for them to found Unique Tech- 
nologies International—while continuing 
to work at Uniden as independent con- 
tractors—to develop a technology to ex- 
pand SMR system capacity without aur 
tional frequency spectrum, 


“We wanted to refarm Uniden's exist- 


ing customer base by giving them more. 
capacity,” George said, “allowing us to 
sell them more radios.” Uniden had many 
customers with medium- and small-sized 
trunked radio systems with five channels 
or so, the hardest systems to expand. 


Uniden had first right of refusal for eq- vision of the 


uity investment in Unique Technologies 
when the time came. 

About three years ago, the time: came. 
Uniden took a pass on investing, and 
George and Fulford exited Uniden. 
Lenbrook Industries, Pickering, Ontario, 
Canada, invested $1 million in the stand- 
alone company. As part of the current eg- 
uity transaction, Lenbrook Industries re- 
ceived some cash and continues to own 
about a 12% stake in ComSpace. Gordon 
Simmonds, Lenbrook Industries’ presi- 
dent and ComSpace’s previous board 
chairman, continues as a director. ~~ 

“The new partner is exactly the type of 
equity player that can truly take the 
DCMA technology and commercialize’ it 
effectively,” Simmonds said. 

George and Fulford worked with Wire- 
less Systems International, Bristol, En- 
gland, a spin-off from the University of 
Bristol, and the university's Andrew 
Bateman, Ph.D., to invent DCMA. 
Unique Technologies and Wireless Sys- 
tems formed a 50-50 joint venture, named 


Unique Wireless Developments, to ad- 


vance DCMA. Unique Technologies pro- 
vided funding, marketing:and administra- 
tion, and Wireless Systems developed and 
demonstrated the new technology. With 
funds from the Sevin Rosen equity in- 
vestment, Unique Technologies bought 
Wireless Systems’ 50% share of the joint 
venture for $385,000, 

“Since Unique Technologies is the 
group most dependent on DCMA’s 
success, it made good sense to turn Over 
full control of the technology.” said 


‘opments no 


Simon Jones, managing director of Wire- 


_less Systems. Wireless Systems, mean- 


while, has received a $3.5 million equity 
investment from the capital group 3i, and 
it is pursuing the manufacture of high- 
linearity RF amplifiers for the $950 mil- 

) orldwide base station 


~ ComSpace will use most or its equity 


funding” to manufacture DCMA base ‘sta- 
“tion” ‘repeaters: built for high reliability. 


_ “As operators add DCMA repeaters and 
create a demand for handsets and mobiles, 
we expect more interest among radio 
George said. In April 
Communications, Long 
‘signed a ‘memorandum of un- 
Unique Wireless Devel- 
ComSpace’ subsidiary) 
for the production of DCMA subscriber 
equipment. At the time, Kenwood Com- 
munications President Tom Wineland, 
‘id | ning confirmed “Kenwood’s 
emendous: opportunity for 
new services that exist in 
and international SMR/ 


ESMR- industry.” 
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Intek woos dispatch customers with unique modulation technology, focusing on industries and geography 


Intek Diversified, Princeton, NJ, seeks 
radio dispatch customers through its com- 
bination of two U.S. and two UK subsidiary 
companies. In the United States, the best- 
known of the four is Kansas City, MO- 
based Midland USA, notable for its dealer 
sales of FM two-way radios. Torrance, CA- 
based RoameR One operates 220MHz spe- 
cialized mobile radio (SMR) networks and 
sells equipment and airtime for network 
use. In the United Kingdom, one subsidiary 
conducts equipment research and develop- 
ment, and another manufactures the 
RoameR One equipment. 

Subsidiaries—Linear Modulation Tech- 
nology (LMT), Midsomer Norton, England, 
researches and develops equipment associ- 
ated with linear modulation (LM). Rick 
Hillum, LMT director of technology. ex- 
plained that LM is “a practical implemen- 
tation of a linear transform from baseband 
to RF, translated to RF, and converted back 
to baseband.” Neither analog nor digital, 
LM is “transparent to anything you put into 
baseband,” Hillum said, which means an 
LM system will carry analog, digital or 
combination signals. 

“T like to use the term, “beyond digital,”” 
Hillum said. 

Nearby, Securicor Radiocoms manufac- 
tures digital trunking voice and data mobile 
units for use on North American 220MH~ 
radio systems designed to serve the internal 
communications requirements of industrial 
and business entities. Its North American 
systems use advanced digital network 
trunking (ADNT) protocol, which is based 
on the MPT1327 protocol initially devel- 
oped for use in the United Kingdom. 

“A lot of detailed technical issues are 
involved in the difference between ADNT 
and MPT1327,” said Simon Trist, LMT’s 
chief engineer, “and ADNT makes addi- 
tional features possible.” 

Midland USA distributes VHF and UHF 
FM mobile, hand-held, base station and 


Audio 
Frequency 
Intersite Links 
Test Sets 
TX Control 


taal 
-] land mobile simulcast overlap clarity | 


Siniwleast SoLutions 


repeuter units used with business, industrial 
and public-safety private radio networks. 
Midland also tests and tunes the digital 
trunking equipment and warchouses the 
stock for U.S. distribution. 

RoameR One operates 220MHz networks 
and generates sales leads for RoameR One 
and Midland dealers. Many Midland deal- 
ers sel] both FM and 
LM units. Offering a 
package of two-way 
voice and “simple 
data.” RoameR One 
finds customers that 
are attracted, in part, 
by a flat monthly air- 
time rate of $25 per 
unit or less. “Simple 
data” includes. for 
example, bar code Goeltz 
reading and automatic vehicle location. 

“These are features al a price you can't 
get anywhere else,” said Donald R. Goeltz. 
“The cellular bill would be huge, and a 
pager can't do it.” Goeltz is senior vice 
president for corporate development at 
Intek and is president of RoameR One and 
Midland USA. 

RoameR One holds licenses for 250 sites 
covering 120 markets and 175 million pops, 
including 75 licenses and systems acquired 
during the past six months, 

L) Executives—Goeltz joined Intek in 
July 1997, coming from Ram Mobile Data, 


Woodbridge, NJ, where he was in charge of 


corporate development. Goeltz said that 
Intek’s role is to focus the efforts of the 


three subsidiaries, to develop a model of 


how the RoameR One and Midland busi- 
nesses are to be run and to replicate the 
model across the country. “The technical 
expertise is in the research and develop- 
ment lab. Our experience is in how to de- 
velop businesses,” he said, referring to his 


own responsibility and that of Intek Chief 


Executive Robert J, Shiver, Chief Financial 
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Officer D. Gregg Marston and Vice Presi- 
dent of Administration Louis J. Monari. 
Shiver joined Intek in September 1997. 

“|Shiver| was a senior executive in the 
alarm industry.” Goeltz said. “He is a sea- 
soned manager who knows how to build 
businesses and how to raise money for high- 
growth companies.” Lee Montellaro had 
served as chief financial officer for most of 
1997. and was replaced by Marston in Janu- 
ary 1998. Marston previously has served in 
key financial positions with several Califor- 
nia-based companies, Monari, a former vice 
president of Digital Solutions, was named 
to his current Intek post in January 1998. 

 Strategies—RoameR One owns or 
manages 200 licenses for 220MHz. systems 
in 120 markets. Goeltz said Intek decided 
to focus initially on four geographic areas 
and on particular segments of the dispatch 
industry. Los Angeles; Phoenix and Tuc- 
son, AZ: Kansas City, MO-KS: and Minne- 
apolis have been chosen for the geographic 
focus. Local and regional transportation, 
construction, and courier businesses have 
been chosen for the industry focus. Meet- 
ings to announce u partnership alliance 
between RoameR One and Midland USA 
and to demonstrate products were held in 
November 1997 in those markets. In Janu- 
ary. Buftalo. NY. and Cleveland were in 
the process of being added to this “Phase 
One” geographic focus. By the end of 
March [998, a “Phase Two™ rollout is 
scheduled to include Denver, New Orleans, 
Pittsburgh, Boston and as many as eight 
other markets. 

Goeltz sees “a lot oF opportunities” in 
the dispatch communications business, “A 
consulting report issued by Strategis Group 
during the past six months points to the 
fact that dispatch is viable and growing.” he 
said, “They have tagged the size of the 
land mobile radio market at 19 million units 
today and growing to 35 million by 2001. 
For many dispatch users, there are alterna- 
tives, such us cellular and paging. But what 
they seed is Wwo-way voice and simple data.” 

Intek has an international business strat- 
egy, too. It seeks to license local partners to 
manufacture and sell the narrowband digi- 
tal trunking equipment in foreign countries. 
Goeltz reports progress toward licensing a 
partner in South Korea to make narrowband 
digital trunking equipment for deployment 
there and perhaps in China, and toward li- 
censing a partner in Europe. Intek also seeks 
manulucturing partners for 220MHz equip- 
ment and other equipment to use in VHP 
and UHF bands as the FCC sets new tech- 
nical, operating and licensing requirements 
in its “refarming” regulations. 

“The local partners have the best entrees 
into the local marketplace.” Goeltz 


explained. “As an outsider, it is hard to 
come in and build from scratch. The local 
partners know regulations, marketing, dis- 
tribution and the right user base to pursue. 
It would take us many years and much 
money to learn the same information.” 

A Stock—Intek stock trades on the 
NASDAQ exchange (symbol: IDCC). 
Securicor Group, Surrey, UK, owns about 
60% of the shares. With a merger involv- 
ing Toronto-based Simmonds Capital Ltd. 
(SCL), Intek was converted several years 
ago from a maker of injection-molded plas- 
tics manufacturing equipment into a tele- 
communications company. SCL spokes- 
man Harry Dunstan said SCL now owns 
about 11% of Intek’s shares, which he said 
are treated as “a securities investment.” The 
price of Intek stock has fluctuated from 
about $3 (at the time of the merger), to $9, 
to a little more than $1, and to about $2.60 
in February 1998. 

“The initial stock rise reflected market 
anticipation of the startup for RoameR One, 
and the startup was delayed,” Goeltz said. 
“Building the Roamer business is not ‘in- 
stant pudding.’ On the Intek side, we didn’t 
get complete staff on board until several 
months ago. Now we have the staff needed 
to build the business.” Although the stock 
price is disappointing, “Now we're on 
track,” Goeltz said 


Eupen Cable opens 
new distribution center 

Eupen Cable USA, the U.S. subsidiary 
of Kabelwerk Eupen AG, Belgium, has 
constructed a new warehouse facility and 
distribution center at its St. Petersburg, FL, 
headquarters. Inventories of the full range 
(%4"~1*/s") of EC corrugated copper cables, 
connectors and accessories will be main- 
tained at the warehouse for fast delivery. 
The distribution center, which opened in 
mid-December 1997, also offers the U.S. 
and Latin American wireless industry 
value-added, technical support and service 
capabilities, including connector installa- 
tion and RF testing of cables. 


American Tower System adds 
lightning protection at FL tower 

American Tower Systems has adopted a 
new, integrated lightning protection sys- 
tem at its Treasure Coast Tower in Florida. 
The system was designed and manufac- 
tured by Lightning Master, Clearwater, FL, 
and includes bonding and grounding, surge 
suppression and Streamer Retarding brand 
structural protection. The system will pro- 
lect against structural and equipment dam- 
age and operational problems at the co- 
location facilities, which provide tower 
space for cellular, broadcast and govern- 
mental communications clients. 


——<—<—<—<—< << 


American Mobile Satellite to acquire Motorola subsidiary 


American Mobile Satellite. Reston, 
VA. and Motorola, Schaumburg. IL, have 
announced a definilive agreement 
whereby American Mobile will acquire 
Motorola's ARDIS data messaging busi- 
ness, Which owns and operates a two-way 
wireless data communications network. 
The American Mobile network will offer 
combined satellite and terrestrial data ca- 
pability for routing of data messaging. 


The transaction is contingent on govern- 
ment approvals and is expected to be 
completed during the first quarter of this 
year. 

The ARDIS wireless data network cov- 
ers more than 425 cities in the United 
States. Puerto Rico and the U.S. Virgin 
Islands. Transmissions penetrate buildings. 
providing wireless data communications 
not otherwise possible in urban areas. 
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News 


News notes 


Because the International Taxi- 
cab and Livery Association (ITLA), 
Kensington, MD, has contracted the 
Industrial Telecommunications As- 
sociation, Arlington, VA, to coordi- 
nate frequencies for the Taxicab Ra- 
dio Service, Alfred LaGasse, ITLA’s 
executive vice president, has joined 
ITA’s board of directors. He said that 
a high priority for ITA is to fine-tune its 
frequency coordination software to 
meet 8.8 requirements (referring to a 
new method for calculating radio cov- 
erage areas and, thus, reducing the 
potential for interference). "We also 
want to make sure other coordinators 
hold to a tight standard,” LaGasse 
said. “We are concerned that some 
coordinators might not meet the new 
standard, thereby creating interfer- 
ence problems. 

March 22 marks the 50th anniver- 
sary of the FCC grant of type accep- 
tance for the “first wireless personal 
communications” device to Al 
Gross’ Cleveland-based Citizens 
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Radio Corporation. The grant was for 
a 465MHz transceiver with a self- 
excited oscillator transmitter and a 
superregenerative receiver. Gross now 
is an electromagnetic compatibility en- 
gineer with Orbital Sciences, Chan- 
dler, AZ 

Tim Dunn, deputy manager of safety 
for the city of Den- 
ver, had praise for 
his department's 
Ericsson mobile 
radio system for its 
service during a 
heavy snowstorm 
Oct. 24-25, 1997, 
and during the 
pope's 1993 vis- 
it. “The system 
worked extremely 
well,” he said, Re- Fenstemaker 
garding another matter, Larry 
Fenstemaker, the city’s superinten- 
dent of radio engineers, said a com- 
puter command was used to disable a 
radio stolen from a fallen police officer, 


preventing a burglary suspect in- 
volved in the incident from monitor- 
ing the plans and locations of other 
officers. 

Alan Shark, president of Ameri- 
can Mobile Telecommunications 
Association, Washington, said that, 
although McLean, VA-based Nextel 
Communications’ 90% dominance 
of an FCC auction of the upper 200 
800MHz SMR channels was dra- 
matic, “it was not unforeseen.” Shark 
said he believes that the FCC has 
pledged to create real opportunities 
for the rest of the business wireless 
industry in future auctions. 

In Sunnyvale, CA, base station fil- 
ter manufacturer Conductus wants 
wireless telephony network operators 
to take a serious look at filters that 
use superconductors to improve call- 
drop rates. “Network operators can 
avoid the expense of adding sites or 
repeaters and pay back the cost of 
filters within two years,” said James 
J. Daley, a Conductus vice president. 
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Bytel intalls trunking system for gasoline company 

Bytel, Houston, has completed installation of trunking data 
modems (TDM) in southeast New Mexico and west Texas for Sid 
Richardson Gasoline. The TDMs are being installed in electronic 
gas meters that measure volumes of gas flowing from the well- 
head and into Richardson's gas-gathering pipelines. which are 
located in a 13-county area of the Permian Basin. 

Bytel recommended that Richardson should have a private, not 
public, trunking system, allowing it to have both voice and data 
communication, Richardson installed a Motorola Privacy Plus 
trunk system that is presently being used to collect hourly data 
from 190 electronic gas meters. 

“We've been able to collect data from the field hourly with the 
Bytel communications link, where before we had to manually 
download the data with a laptop computer at the well site. We 
now have the capability to display the data on a graphical inter- 
face, which allows our field technicians. plant operators and man- 
agement to view the entire system from a single location,” said 
Bruce Williams, manager of Gas Contracts and Information 
Services for Richardson. 

Bytel’s TDM operates as both the master and remote stations 
in point-to-point or point-to-multipoint configurations for 
Richardson. Each unit requires a standard two-way radio operat- 
ing on Richardson’s trunked network. The TDM interfaces with 
Bristol Babcock’s Network 3000 products. 


Uniden affiliate offers universal product support 

Product Support Services (PSS). a newly formed affiliate of 
Uniden Corporation, Tokyo, and an authorized service pro- 
vider for Uniden products, has emerged as its own company 
following realignment of Uniden America Corporation, a sub- 
sidiary of Uniden Corporation. As an independent service and 
support organization, PPS provides wireless technology prod- 
uct support. 

Uniden America Corporation, known in part for manutac- 
turing two-way radio equipment. used to provide its own ware- 
housing and distribution; accept returned merchandise and 
refurbish, resell or otherwise dispose of it; repair its branded 
products; warehouse and distribute parts and accessories: and 
handle pre- and post-sale customer inquiries. 

These functions have been given to PSS. In addition to 
continuing to carry out these functions for Uniden America, 
PSS has been given the autonomy to contract with other manu- 
facturers to supply some or all of the same services. Even a 
competing two-way radio manufacturer could use these 
services. 

“Take a situation where sales are such thal back-end support 
services, repair and refurbishing are overwhelmed,” said Mark 
Humphries, PSS business development manager. “Another 
manufacturer will look at other service and support opportu- 
nities—at selective co-sourcing—when their customers are not 
currently getting the necessary qualily of service.” 

Co-sourcing means that PSS would augment or replace ser- 
vices that other manufacturers often provide for themselves. 
Because Uniden products range from CB to VHF radio to 
satellite radio technologies, including high- and low-end con- 
sumer products, “PSS already has a good-sized repair organi- 
zation that supports a multitude of products with industry- 
leading turn times,” Humphries said. “We're working with 
ISO 9002 standards processes and procedures.” 

PSS employs more than 300 people in a 345.000-square- 
foot facility in Fort Worth, TX, that includes a federal trade 
zone. The company’s Web © site address is 
www. productsupportservices.com. 
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Tone & Voice Pager 
With Monitor Receiver 


DuraComm: 
A Better Choice in 2-Tone Paging 
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DUAL CALL/GROUP ADDRESSING ON EACH CHANNEL 


e 2-Channel Operation 
¢ Multi Format 
* Programmable Monitor 


with Priority Scan Feature 


¢ Auto Reset, Visual and 
Audio Battery Low 
Indicator 
¢ Vibrator Option 
¢ Full Line of 
Accessories 
¢ VHF and UHF 
Models 
Unit shown in 
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FILTERS 
and 
DUPLEXERS 


N ew products 


Pocket paging system provides remote monitoring 


The Visiguard VS1100 alarm monitor- 
ing pocket paging system from Visiplex 
Communications has been upgraded to 
improve remote monitoring, relay output 
control and rapid response to emergency 
alarm situations. Within seconds after re- 
ceiving alarms initiated by as many as 384 
separate points, the system sends a text 
message describing the nature and location 
of the alarm condition to an individual or 
to hundreds of pager-equipped personnel 
on-site or off. Bach alarm imput can have 
10 timed activation schedules. The system 
includes an on-line system manual. A se- 
Jected input monitor feature allows a sys- 
tem user to view 12 of the most important puts are represented graphically to repre- 
messages on a single monitor screen. In- sent the input voltage level. 
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Radios operate in half channels as required by spectrum refarming 
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Johnson Data Telemetry’s JSLM ra- 
dios are for use in UHF and VHF frequency 
bands. The JSLM product line is synthe- 
sized for half-channel operation as required 


that is pin-for-pin compatible. The radios 
will complement the JDT high-tier UHF, 
VHF and 900MHz MAS synthesized prod- 
ucts. The DL-3412, DL-3422 and DL-3492 
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THE ADVANTAGE-PLUS ENCRYPTION SERIES!! 


The Force, Digital Signal Processing 
an now be yours with the 
ALL NEW ADVANTAGE-PLUS 
Series from Selectone. 
Selectone is proud to announce the 
ALL NEW ST-50 and ST-52 time 
domain encryption series. 


The ADVANTAGE-PLUS Series 
offers the highest level of security 
second to none in the industry. The 
ST-50 & ST-52 have retained all the best 
state-of-the-art features and benefits 
you’ve come to expect from Selectone! 


These two ADVANTAGE-PLUS encryption products offer 
outstanding audio quality compared to other devices on 
the market today. They also offer four user-selectable-key 
variables. Each can be programmed to switch ON in 
CLEAR or encrypted mode. Each board has its own 
identity allowing over the air reprogramming and remote 
stunning of a lost or stolen unit. Now that’s Selectone 
quality with all the bells and whistles! 


Features & Benefi 
Highest Security offered 
* Outstanding audio quality 
¢ Miniature size 

* Over the air programming 
¢ Remote stun 


¢ ST-52 requires no export 
license 


* Factory Installation available 
¢ Affordable 


Call, fax or write today for details 
SELECTONE INC. 

3501 Breakwater Avenue 

Hayward, California 94545 


Toll Free: 800-227-0376 (U.S. & Canada) 
Phone: 510-781-0376 Fax: 510-781-5454 
Email: admin@selectone.com 

Http://www. selectone.com 

Visit us at WCE, Booth #935. 
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Obstruction beacon features 
dual flashtubes, few components 


The L-864/ L-865 
is a dual red-and- 
white FAA type ob- 
struction beacon 
from TWR Light- 
ing. The beacon has 
a day/night candela 
output of 20,000/ 
2.000% 25% and a 
vertical beam of 3° 
minimum. The bea- 
con flashes 40 times 
a minute during the day and 20 times a 
Minute at night. The beacon weighs 30 
pounds, with the acrylic flashhead mea- 
suring 264%" * 17%". The base is alumi- 
num. The beacon requires 120Vac (60Hz) 
and consumes 3kVA. It operates in tem- 
peratures from —55°C to 55°C. The bea- 
con includes lightning protection (MOVs 
and isolation transformer) and alarms for 
failures (form C, power fail, photocell. 
red beacon fail and strobe fail). Applica- 
tions for the beacon include towers, chim- 
neys, cooling towers, bridges, buildings 
and custom structures, 
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Dispatch telephone system uses 
microprocessor, DSP technology 


Zetron’s series 3100 dispatch tele- 
phone system is for use in public safety, 
utility and industrial dispatch centers. 
The system uses microprocessor and 
DSP (digital signal processing) technol- 
Ogy and mounts in a standard EJA 19" 
rack, The interface to the operators’ po- 
sitions from the series 3100 KSU is pro- 
vided via a three-pair “skinny wire” 
cable. Standard GMT indicating fuses 
are mounted on the front of the KSU 
shelf for visibility and access. Plug-in 
line cards are secured by quick-release 
fasteners and have LEDs that indicate 
line and power status. Standard loop- 
start lines or caller cards that decode and 
forward caller [D information are avail- 
able. The ID cards monitor the lines for 
continuity and immediately indicate line 
problems. 
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Synthesized portables offer 
wideband frequency operation 


Maxon America’s 
synthesized, PC pro- 
grammable portables, the 
SP-140 radios, offer 
wideband frequency op- 
eration with a VHF and 
UHF model in each se- 
ries. The four-channel 
SP-130s and 16-channel 
SP-140s offer have a pro- 
grammable RF output of 
5/1 W. The radios use one 
printed circuit-board de- 
sign and a back-mounted 
NiCd battery pack, mak- 
ing them lightweight and 
compact. Both series 
provide multiple scan 
options, (channel scan, priority scan, pri- 
ority scan with lookback and scan channel 
delete) as well as PC-programmable soft- 
ware features (CTCSS and DCS signaling, 
busy channel lockout and time-out timer). 
The battery save circuitry extends battery 
life by placing the radio into a sleep mode, 
while monitoring for carrier and tone, 
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Savings 


So AS i ae a aa Liang a i RS ee ee 
Andrew Offers New Ringflare™ Connector For Faster Installation, Greater Savings 


S 

Exclusively designed to work together, HELIAX® cable 
and connectors have always set the standard for electrical 
performance and mechanical integrity. Now, RingFlare 
connectors add a new flare that drastically reduces 


connector attachment time and delivers substantial 
savings. RingFlare connectors feature: 


* fewer components for faster installation 
* low loss and low intermodulation 
* high resistance to pull-off and twist-off 


HELIAX connectors are ideal for PCS and Cellular 
applications. Cal! Andrew or you local Andrew Distributor 
to learn what RingFlare interface styles 


are available. 


ANDREW. 


In A Communicating World, 
Andrew Is Everywhere 


1-800-255-1479 ext. 339 or 
Fax us at 1-800-349-5444 
Visit our Web Site at 
http://www.andrew.com 
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New products 


Monitoring system provides 
different responses to alarms 


The dB Dialer model DB8815 from the 
Decibel Products division of Allen 
Telecom accepts digital alarm outputs 
from four sources and can be configured 
to provide responses to varying combina- 
tions of alarms. Other alarm monitoring 
devices already at the site, such as RF 
power monitors, can also be connected to 
the system to give operators the conve- 
nience of remote monitoring. The system 
uses a standard PC modem to call four 
telephone numbers with the occurrence of 
an alarm. 
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Repeater & Pacive hws" 


¢ VHF 150/250/500 watts 
¢ UHF 100/200 waits 

* 800 MHz 60 watts 

For 20+ years, Henry Radio 
has been producing low cost, 
reliable paging and repeater 
amps. All common bands, 
power ratings and 
configurations are available. 
Call today for specifications 
and prices. 


96 MA 
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Transient generator offers 
three-minute calibration 


Amplifier Research’s CWS500 tran- 
sient generator meets IEC 1000-4-6 and 
other specifications for conducted immu- 
nity. The unit is compact, measuring 
19" X 5.25" X 19" and requiring only a 
coupling and decoupling network (CDN) 
for operation. No other peripheral equip- 
ment such as a synthesizer, voltmeter, sig- 
nal generator, PC or amplifier is needed. 
The generator tests at [SmW to 25W 
nominal, from 9kHz to 240MHz. VSWR 
is 1:1 at all phases and angles and at maxi- 
mum power, The generator contains an 
AR amplifier. Calibration according to 
IEC 1000-4-6 requirements can be con- 
ducted in good time—in most cases, un- 
der three minutes. 
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Amps under $1000 
250 w. VHF under $700 
. +» Why pay more ?? 


TOLL-FREE (800) 877-7979 


RADIO 


2050 South Bundy Drive 
Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 
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Readers’ choice 


Of all the new products and serv- 
ices in the July 1997 issue, the one 
reprinted here generated the most 
reader requests for additional infor- 
mation. If you missed it the first time, 
here is your opportunity to acquire 
more information on it. Just circle the 
corresponding Fast Fact Card number 
on the card found in the back of this 
issue and mail the card to us. 


UHF transceiver design 
supports duty cycle operation 


RF Industries’ Neulink 
Division’s DCL-SYNX-U is a syn- 
thesized transceiver, operating in 
the UHF band, 403MHz-512MHz. 
Designed for high-speed data ap- 
plications and 100% duty cycle op- 
eration, the DCL-SYNX-U is a 
direct replacement for the DL 3472. 
The transceiver can be integrated 
with the Neulink modem, 
Neumodem 9600, to provide a 
high-speed, intelligent transceiver 
modem, the Neulink 9600. 
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Switching power supply 
serves 12¥V accessories 
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ICT’s 4A switching power supply 
(model CIT12012-4A) weighs 1.8 pounds. 
It is equipped with thermal protection, 
fuse and overvoltage protection, auxiliary 
output terminals. a high-efficiency mosfet 
design, current limiting and a cigarette 
lighter plug. The Comm 4 provides a cost- 
effective way to power 12V accessories. 
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Interference Cancellation 


Tone decoder includes LTR sub-audible decoding a. ' 
Cémmercially 
Optoelec- Fe sid 

2S oe Ha ‘Available Automatically ‘ * 
PERE «cea vecoomn ame a sub- = ili : 
SES r audible decoding fy Military Suppress “% 
Mee cress: 118.8 H: Se i Anti-Jamming Co-ché nel, 
—=— ; , one decoder. ¥ Si:, 

The DC442+ in Technology seca hannel 

LTR decode : & Broadband " 


mode will indi- 
cate four numeric fields of data: area code, home repeater, 
user ID and current repeater ID estimate. To evaluate the 
entire LTR data word, you may use the ASCII dump mode 
when connected to a PC serial port while using a terminal 
emulation program. The encoder may be connected directly 
to a computer using the optional CB232 interface cable. The 
encoder also decodes CTCSS. DCS and DTMF. The encoder 
monitors the demodulated audio output from any communi- 
cations receiver, service monitor or scanner and displays that 
information on a two-line alphanumeric LCD with EL back- 
light. The encoder is also equipped with a built-in RS-232 
and Cl-5 interface. allowing it to be connected directly to a 
PC or ICOM CI-V compatible receiver. The encoder can 
detect and display 50 CTCSS tones. 106 DCS codes along 
with 1,023 scrollable DTMF characters. The encoder has an 
acquisition time of 350mS for CTCSS tones and DCS codes 
as well as decoding of 10 DTMF characters per second. 
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Interference. 


CMA-2032 Antenna Signal Processor 


CAC 


CANADIAN MARCONI COMPANY 


Tel: (613) 592-7440 Email: asp @kan.marconi.ca 
Fax: (613) 592-7434 Web Site: www.marconi.ca 
1-888-262-2032 (1-888-CMA-2032} 


“Providing innovative solutions to Interference Problems” 
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RF Telemetry Modules for OEMs 


Jw WIRELESS 
DATA LINKS 


Synthesized, programmable RF transceivers for OEM and custom wireless 
data and voice applications. Utilizing the latest in SMD design and micro- 
processor technology, the DTX RF transceiver offers reliability and low-cost 
without sacrificing features and performance. 

The DTX Series of RF transceivers includes a complete stand-alone module 
consisting of an RF transceiver and microcontroller-baseband module in an 
enclosure. 

And for lower cost and highly integrated applications, where the user is 
prepared to supply RF synthesizer data and conditioned signals, the DTX RF 
transceiver board is available separately. 


For more information 
call 1-800-USA-1-USA DTX Transceiver Standard Features: 
505 West Carmel Drive « Carmel, IN 46032 * Low Cost 


(317) 846-1201 « Fax (317) 846-4978 * Small Size (DTX module 1.24"H x 4.5"L x 2.5"D) 
pres Peichigttenbaonag * Synthesized, PC Programmable 
+2 or 5 Watt Output 
® «11 Channel Capability WADETN THE 
RITRONSING, 22 nn 


See us at Entelec, Booth #763. «VHF/UHF Frequency Bands 
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Specialized 
antennas for the 
2-way, public 
service and 
wireless markets. 


P-9NC 

DualBand VHF/UHF 
High Gain Base Station 
Gain: 

153-157MHz 8.5dBi 

460-470MHz 11.9dBi 
Max Power: 200 watts 
Length: 17" 8" 
Connector: N-type Female 
Construction: Heavy-duty fiberglass, 
3 screw together section 
UPS SHIPPABLE 


_FP-19 

900MHz High Gain 
Omni directional 

Base station 

Gain: 900-930MHz 16dBi 

Max Power: 100 watts 

Length: 7' 11" 

Connector: N-type Female 
Construction: Heavy-duty single 
piece fiberglass 
UPS SHIPPABLE 


FX-555NMO 
TriBand VHF/UHF 


Cellular Mobile Antenna 
Gain: 
153-157MHz 2.1dBi 
460-470MHz 3.4dBi 
Max Power: 50 watts 
Length: 27* 
Connector: NMO 
Tx on all 3 frequency ranges from a 
single antenna 


COMET Antenna has a wide selection of 
antennas, mounts, combiners including 
VHF/UHF/1.9GHz and 2.4GHz 

For a free catalog, call: 

800/962-2611 * Fax 714/630-7024 


NCG Company 
1275 N. Grove St. 
Anaheim, CA 92806 
www.cometantenna.com 
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New products 


De-to-de converter provides 30A of output power 


Designed to op- 
erate standard 
12Vde mobile 
equipment on ve- 
hicles with 24Vde 
negative-ground 
electrical systems, 
the model 1645- 
24-12-30 de-to-de 
converter from 
Wilmore Elec- 
tronics provides 
a well-regulated 
13.6Vdc output at 
load currents as 
high as 30A. Rug- 
ged mechanical construction, high conversion efficiency and 
low standby current drain make this converter suitable for 
powering mobile radio transceivers, and other instrumentation 
aboard transit buses, fleet trucks, construction equipment and 
other industrial vehicles. Housed in a corrosion-resistant alu- 
minum enclosure, the model 1645 weighs 4.2 pounds and 
measures 2.5" X 7.9" x 7.9", excluding mounting flanges and 
terminal block. The operating temperature range is —30°C to 
60°C with simple convection cooling. Protection against out- 
put overloads, short circuits and input polarity reversal is 
provided. 
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TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 
www.dopsys.com 
European Marketing Director Denis Egan 


PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 
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Amplifiers use massive heat sinks 


The SCA300 from Spectrum Commu- 
nications is a high-power RF amp for pag- 
ing transmitters, repeaters, base stations and 
RF link transmitters. [t is rugged, using 
massive heat sinks and power transformers. 
Forced air cooling permits a [00% duty 
cycle. A built-in ac power supply includes 
metering. Models are available at 300W 
for VHF and 200W for transmitters operat- 
ing at 230MHz, 450MHz and 900MHz. 
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Logic board offers dispatch features 


The SmarTrunk Systems’ ST-865M4 
Smartrunk II logic board is for the Motorola 
1225 series radios, The ST-865M¢4 is con- 
figured for plug-in installation in both the 
M1225 mobile radio and the P1225 por- 
table radio. The logic board offers the 
Smartrunk I] Omni feature set for large 
fleet dispatch and multisite roaming appli- 
cations. The Omni features include mul- 
tiple channel banks, multiple PTT groups, 
multiple receive groups. Smartscan posi- 
tive radio kill, turbo speed dial and PC pro- 
gramming with SmarTrunk's OSS 
(optionboard service software). 
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Watkins-Johnson’s SA1J032_ and 
SA1079 are low-noise tower-mounted 
PCS amplifiers. The SA1032 simplex am- 
plifier delivers 14dB of gain with a noise 
figure of 2dB and a third-order input in- 
tercept point of 8dBm. The unit features 
lightning protection and an integrated 
low-loss bandpass filter. The SA1079 dual 
duplex amplifier offers 12.5dB of gain, a 
2.5dB noise figure and a third-order input 
intercept point of 8dBm. This model is 
also lightning protected and features inte- 
grated low-loss duplexers. 
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The Dataflow” RTU is a commercial version of a product 
successfully designed and manufactured by Ritron for the 
U.S, Department of Energy's Sandia Laboratories 


Call 1-800-USA-1-USA for more information. 
Ritron, Inc. * 505 West Carmel Drive » Carmel, IN 46032 


(317) 846-1201 + Fax (317) 846-4978 
httpdAvww_ritron.com 


DATAFLOW Ge 


Analog & Digital 1/O RF Telemetry System 


See us at Entelec, Booth #763. 


Darwro ua 


* Custom Frequencies 1) MHz - 180 MHz 
* Narrow Bandwidth © 2 Pole & 4 Pole 
¢ Source / Load Termination 50 ohms 

* Standard. Gonnectors 
* Call for Specs 0% Visit our Web Site 
at www,iemfg.com 


INTERNATIONAL CRYSTAL 


MANUFACTURING CO, INC 


Toll Free 1-800-725-1426 
Fax 1-800-322-9426 
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Complete RF and Logic in one RTU! 


WIRELESS 


S$ C AD A 


Connect your industrial instrumentation and control signals from multiple 
sites with the Dataflow RTU RF Telemetry System. The Dataflow RTU serves 
as a cost-effective, 2-way wireless solution for your remote monitoring and 


control SCADA applications. 


Each Dataflow RTU is ready for operation and includes a unique micro- 


power RTU and plug-in synthesized radio transceiver module. A common seri- 
al programming interface configures both the RTU and radio transceiver. 


Dataflow RTU standard features include: 
* Watertight Housing and Connectors (4.5” x 3.5” x 2.2”) 


* 2/5 Watt, Programmable RF Transceiver 
* Multiple Analog and Digital Inputs and Outputs 
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Port for System Expansion 
* Digital Repeater Mode Allows Extended System Range 
* Solar/Battery Powered Options for Remote Sites 


* MODBUS Protocol; RS-232/RS-485 Serial Commmunications 


USA 


March 1998 
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DSPatch 


THE WorLp s Most 

ADVANCED DIGITAL 

SWITCH FOR VOICE 
COMMUNICATIONS 


tilities, airlines; railroads, Kr ATURES 
public-safety, military and : / NOLU D Bis 


other government agen- : 
cies worldwide have come to rely _ User configurable 
on Avtec for advanced, high- poorer 
capacity console solutions for tninked wadio 
integrated radio/telephone sys- : 
‘tems, DSPatch is a color. touch- ae an 
screen esd system that éMuld:format 
employs Digital Signal Processors : paging 
(DSP's) at every line and worksta- 2 ¢¢imuttaneous 
tion, Its distributed architecture ‘ conferences 
ensures instant responses, even in Many more 
Jase systems. DSPatch may be a DSPateh32, a 
configured to support from 32 to : 32-port system, is 
1,024 external lines or operator = available for smatt- 
workstations: : er applications. 


Call, fax or write for additional 
information or a budgetary proposal. 


Avtec 


-4335 Augusta Highway © Gilbert, SC 29054 USA 
+ (803) 892-2181, FAX: (803) 892-3715 
E-mail: raduncan@avtecinc.com 
Web site: www.avtecinc.com 


Conventional or 
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New products 


Generator works as integrated radio signal receiver 


Marconi In- 
struments’ 2026Q 
is an enhanced 
mullisource signal 
generator designed 
as a fully inte- 
grated radio signal 
receiver for 
CDMA cellular 
and PCS handsets. 
The — generator, 
with its two calibrated. combined RF output sources, eliminates 
mechanical RF switching and additional RF combining or signal 
conditioning. This allows the CDMA receiver to be tested for 
sensitivity in the presence of dual-tone interference and for hand- 
offs between radio channels and between cellular, DCS and PCS 
bands. The generator is suited for use at an output frequency 
range from 800MHz to 2GHz. at a combined RF output range 
of —127dBm to —13dBm. With the generator’s phase noise and 
spectral purity, measurements can be made via its low residual 
FM of 3Hz and typical sideband noise of —121dBe/Hz at 20kHz 
offset from I1GHz. Each of the RF generators in the 2026Q may 
operate independently. routed to their individual RF connectors 
at a frequency range of 1OkHz with an RF output range of 
—137dBm to 24dBm. 
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Generators feature increased range, low emissions 


Generac’s in- 
creased range of 
generator sets in- 
clude us much as 
ImW. Generators 
rated for standby 
applications al 
400KW. SOOKW, 
625kW, 800kW 
and 1.020kW. All 
of these models 
use fuel-efficient, low-emissions four-cycle engines. Addi- 
tional features include an cleetronic isochronous governor that 
controls engine speed to provide a constant frequency, steady 
state speed regulation better than 0.5% from no load to full 
load. The automatic voltage regulator controls generator out- 
put voltage to give a constant voltage, Steady state voltage 
regulation is 61% from no load to full load. The regulator has 
an under-frequency roll off characteristic that drops the output 
voltage when the generator speed ts reduced. This reduces the 
active load on the generator and allows greater step loads to be 
recovered in less time. 
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Power converter resists harsh industrial environments 


The ICT 10A, 24Vde-12Vde industrial power converter 
(model ICT2412-10A) is designed for harsh industrial environ- 
ments, It features vibration and moisture resistance, no internal 
wiring, easy access mounting holes, a terminal block connector, 
current hmiting. overvoltage protection and a high surge capac- 
ity. [CT's 24-12 industrial power series are also available in 
models ranging from 2.5A to 40A. 
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Multiband mobile scanners 
scan 100 channels per second 


RELM Communications’ MS 180 
and MS 200 multiband mobile scanners 
feature 800MHz, fast scan of as many 
as 100 channels per second. priority 
scan, birdie lockout, weather search, 
backlit LCD and direct channel access. 
Both mobile scanners come with a BNC 
antenna connector, a line out with au- 
dio, an external speaker jack and a 
memory lock to prevent accidental re- 
programming or frequency deletion. 
The MS 180 holds 100 channels in 10 
bands and covers 12 bands including 
aircraft, government, two-meter ham, 
highband, UHF, T-band and 800MHz. 
This high-end model offers PL and 
CTCSS, and DPL and DCS decoding as 
well as a weather alert feature. An ad- 
vanced alphanumeric display of as many 
as eight characters makes for simple 
custom channel identification via op- 
tional PC programming software. Both 
the MS 180 and MS 200 mobile scan- 
ners come standard with an ac adapter, 
de power cord, telescopic antenna and 
mobile mounting capability. 
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Small radome omnidirectional 
antennas provide high gain 


Larsen Electronics’ Vantage series of 
fiberglass radome omnidirectional base an- 
tennas are for SMR and ESMR, cellular 
and data 800MHz and 900MHz frequen- 
cies. The antennas are for all indoor and 
outdoor applications. They are also for 
discreet installations, while providing gain 
and radiation patterns equal to or better 
than that of larger units. The antennas have 
a weatherproof fiberglass radome enclo- 
sure, a seamless walled aluminum base and 
a coaxial pigtail with either N female or N 
male termination. The de ground feature 
protects them from lightning. 
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Monitor Compressors 


Monitor\Control 
Production 


Alarm Pages with 

Voice/Data 

§ 2-Way Trunked\Conventional 
Radio, Cellphone 

& NEMA & Solar Options 


& Replace Costly Lease Lines 
> 


& Modbus Compatible 


Call 425.820.6363, FAX 425.820.7031 or Email zetron@zetron.com today! 
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RADIO & CELL PHONE 
NYLON CASES 


« Stylish Cases for Tough Field Use 

* Competitive Prices, Profitable Sellers 

* A Wide Selection for Any Need 
www.raineinc.com 


— DEALERS ONLY — 


6401 South Madison Avenue 
P.O, Box 4230 
Anderson, (nelians 46013-0239) 
Tel: (765) 622-7687 
Fax: (765) 622-7691 


Call for a Free Catalog 
TODAY! 


1-800-826-5354 
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New products 


ANI encoder provides instant ID 


The ANI-1] miniature ANI encoder from 
Communications Specialists is a micro- 
processor-based PCB that provides instant 
identification of mobile two-way radios. 
The encoder uses a high-speed multitone 
sequence for data wansmission on an RF 
channel, Incoming unit ID and status mes- 
sage transmissions can be decoded and 
displayed on a personal computer by using 
the ANI-2 station decoder. [t is compatible 


with links and repeater systems. The ANI- 
] measures 1.13" X 0.66" X 0,22" with 
easy interface connector, 


Modem base, repeater allows 
for various configurations 


The Dataradio T-base is a transparent 
integrated radio modem base and re- 
peater unit. The T-base complements the 
Dataradio T-96S, Rnet 9600S and the 
Johnson Data Telemetry DL-3276 line of 
radio modem products, which all support 
Dataradio’s on-line diagnostic capabil- 
ity. The T-base features virtually no bit 
dribble and is compatible with most pro- 
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ENGINEERING +» MANUFACTURING + RESULTS ake 


EMA manufactures a full lineof R.F. 
Filtering and Amplification products. 
EMR is the top quality company you 
can: depend on for high performance 
products...call us for a price quote. 
We are so confident that our products 
will work for you, your complete 
satisfaction is guaranteed. 
¢lsolators ¢ Duplexers 
¢RX Multicouplers TX Combiners 
*Cavities ¢ Amplifiers 
Antenna Site Engineering 


EMR - 22402 N. 19th Ave 
Fax; (602) 582-9499 


Phoenx, Az 85027 
WEB: Wwww-emrcarp.corm 
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All the features that have 
made us successful, plus: 
© Seamless rasterized topographic maps 
¢ International enhancements 
e import of multiple terrain data formats 
e Biby-D advanced propagation model 
¢ Mapinto file import 
¢ CDS matrix calculation method 


Communications Data Services, Inc. 
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Tel; (602) 581-2875 
1-890-851-8532 


tocols, including modbus binary. It is 
also capable of continuous duty transmit 
operation. The T-base features a remote 
on-line RF network diagnostic capabil- 
ity. In a field automation network, each 
time a base unit polls a remote site, the 
remote radio modem unit sends a re- 
sponse containing application data and 
the status of the remote radio hardware 
to the base. This operational status infor- 
mation is routed to a dedicated diagnos- 
tic communications port on the T-base 
where it may be monitored. This real- 
time information allows the user to dis- 
patch repair efforts before a total 
communications failure causes loss of 
precious data. 
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Connectors feature Teflon insulation 


The RSA-3000-X and the RSA-3010-X 
from RF Connectors join the expanding 
RFI subminiature line of SMA, SMB, 
MB, MCX and miniature pin plugs and 
receptacles. Both the right-angle SMA 
male crimp plug and the straight SMA 
male crimp plug feature Teflon insulation, 
gold contacts and nickle-plated bodies. 
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800-441-0034 
www.comm-data.com 


RFCAD utilizes the most 
advanced technology currently 
available for the PC environment to 
provide high-resolution propagation 
results overlaid on seamless raster- 
ized topographic maps. RFCAD 
has been designed to enable the 
most efficient and accurate 
planning, and analysis of RF sites, 
and systems. 
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IMTA publishes worldwide 
directory of trunked operators 

The International Mobile 'Telecom- 
munications Association (LMTA) has re- 
leased a Worldwide Directory of Commer- 
cial Trunked Radio Operators. This di- 
rectory contains contact information for 
more than 600 commercial trunked radio 
operators in more than 55 countries. Each 
listing includes the name of the licensee 
and operator, contact information and a 
brief description of the company when 
available. For easy distribution, mailing 
labels ure also available. 
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Wireless market study features 
usage patterns, market penetration 

The Personal Communications In- 
dustry Association (PCIA) and InfoCom, 
a division of NFO Worldwide, has con- 
ducted a study to determine market pen- 
etration and usage patterns of wireless 
technologies and to explore the future use 
of wireless technology, The complete 
PCIA/NFO Wireless Market Monitor 
study received a 70% response rate. with 
40.000 households receiving a mail sur- 
vey. The 65-page study unveils consumer 
attitudes toward wireless. who's using 
Wireless, preferred features. purchase in- 
tent and demographics, minutes of use 
and awareness levels. 
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Book describes wireless multimedia 
communications systems 

The book, Wireless Multimedia Coni- 
munications, written by Ellen Kayata 
Wesel and published by Addison-Wesley. 
is a Comprehensive guide to understand- 
ing the design of wireless multimedia 
communications systems, Covering mo- 
bile video, voice and data communica- 
tions, it provides both professionals and 
students with an introduciton to the prob- 
lems and solutions of communicating 
multimedia traffic at high data rates over 
a radio channel for short distances. 
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Web site features downloadable 
design kits for OEM engineers 

The Centurion International home page 
a owiw.centurion.com includes files to 
downloud for portable antenna and battery 
pack projects for wireless communicaitons 
product design engineers. Visitors to the 
Web site can download design kit files and 
compare battery types, explore job oppor- 
tunities and send email to sales. human 
resources and engineering staff. 

www.centurion.com 


® 


TS 


Tired of not knowing where 
your antenna stands? Watt- 
meters that test one frequency 
or antenna testors that are 
disturbed by outside signals 
letting you down? Most of the 
answer is on your bench. 
Adding an EAGLE return loss 
bridge to your service monitor 
makes a complete antenna 
measurementsystem. 


Return loss bridges from Eagle cover ™ jszuice ns ___s. oe. sr one a -n ease on 
from .04 MHz to3.0 GHz. Theseare self ; 
contained units that require no *°* 
dAttenuators., amplifiers or detectors. 

All the additional equipment is 
contained in your service monitor or 
spectrum analyzer. Five watt power 
rating, unmatched in the industry, 
protects YOUR bridge from power 
coming from the antenna al crowded E 
sites. Rugged nickel plated brass S0at os oes oe 
enclosures assure excellent durability 


Free: Application note, “Antenna and Feedline measurement’, call and ask for 
it! The following EAGLE products will also aid in testing: Precision coaxial 
cable jumpers, power splitters, and reference terminations. Eagle RLB150 
series bridges start at $259.00. 


VOICE: (520) 204-2597 
¥ ie is a a FAX: (520) 204-2568 
P.O. Box 4010 Sedona, AZ, 86340 


mo oS wee 3% 


Circle (59) on Fast Fact Card 


Remote Control for your 


TK930/931 
TK840 
TK940/941 


P/TSP series termination 
panels allows you to remote control your Kenwood conventional or 
trunking radio over any two wire voice grade Circuit. 


The Alpha series remote provides an LCD readout for channel number, 
up to 99, and a ten character channel name. Controls also include 
channel up and down, monitor, scan and privacy. All parallel remotes 
and the radio are updated simultaneously any time a change takes 
place. 

Systems also available for Motorola, 

Midland and Johnson radios. 

Features 


@Simple installation - No soldering, cutting or crimping. 

eProvides remote channel indication. 

Programmable ten character name per channel. 

eProgramming done via front panel. 1186 Commerce Drive ¢ Richardson, TX 75081 
@No special cables or PC required. (972) 437-5320 ® (800) 869-91 28eFax (972) 437-5360 


Circle (60) on Fast Fact Card 
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Five Essential Functions, 
One Complete Package 


e Power Supply 

e Battery Backup 

e System Monitoring 

e Alarm Contacts 

e Low Voltage Disconnect 


The NEWMAR Integrated Power System - I-P.S. - assures 
communication power in the event of AC power loss, 
and simplifies site engineering and installation. A 


Power Supply /Battery Charger and all accessory com- 
ponents — Batteries, Monitors, Alarms, and Disconnects - 
are assembled and wired within a compact 19” chassis. 
The system load is powered through the internal batter- 
ies by the Power Supply, resulting in no interruption if 
AC fails. 


Available in 12, 24 or 48 volt, 475 or 875 watt ratings. 
Ideal for applications that require AC fault tolerant 
operation: Microwave, Repeaters, Cell Sites, Paging 
Terminals, and Base Stations 


Call for information on how the I.P.S, can improve the 
reliability of your communication power, 
Visit us at WCE booth #2004. 
MW Wiss ” ELECTRONIC POWER PRODUCTS 
COMMUNICATION * NAVIGATION 


Newport Beach, CA * Phone: (800) 854-3906 * FAX: (714) 957-1621 


Circle (55) on Fast Fact Card 


AE CommSupply 


YOUR WIRELESS WAREHOUSE 


> 


ANDREW. 
Accept No Substitute 


HELIAX” 
Coaxial Cable 


RADIAX” 
Radiating Cable 


Cable Connectors 


Installation 
Accessories -_— 


Jumper Assemblies 


Call or fax to receive our new 1998 Catalog 


B00-c55-Geee © FAX 800-282-3266 


Circle (62) on Fast Fact Card 
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Link Schulze Treanor Miller 


Changes at Hutton Communications, Carrollton, TX: 

Tim Link leaves MCC Panasonic, Peachtree City, GA, as 
manager of product marketing to join Hutton as Atlanta general 
manuger. Rob Schulze departs American Paging, Oak Brook, 
IL, as area general manager to become general manager for 
Hutton’s Chicago branch. Bob Treanor joins Hutton as the 
Dallas general manager after exiting Amphenol, Danbury, CT, 
as director of wireless cable products. Brian Miller leaves 
American Paging, Washington, DC, as regional general man- 
ager to join Hutton as general manager of the Harrisburg branch. 


Promotions at Watkins-Johnson’s Telecommunications Group, 
Gaithersburg, MD: 

Robert G. Hiller, the vice president of product development, 
advances to president. Sharon A. Keillor, the vice president of 
finance and planning, moves up to chief operating officer. 


Changes at Coded Communications, Carlsbad, CA: 

Alison Fisher departs the San Diego Transportation Manage- 
ment Association as executive director to join Coded as an 
account manager. Mark Freed exits his job as council repre- 
sentative for the City of San Diego Deputy Mayor to join Coded 
as an account manager. 


Charlie Cobb, chief of the FCC Laboratory, Columbia, MD, 
wins the National Association of Radio and Telecommunica- 
tions Engineers (NARTE) Marconi-Bell Award, in recognition 
for more than 30 years of service to the FCC. “He has built the 
lab into a respected facility; he has insured that procedural and 
equipment reviews are efficient, timely and thorough, and his 
reputation for effective managerial skills and technical compe- 
tence has reached far beyond the laboratory walls.” said John 
B. Holmberg, NARTE executive director. 


Carl Hansen, manager of state regulatory affairs at 
Omnipoint Communications, Cedar Knolls, NJ, advances to 
director of regulatory affairs, 


Changes at Telogy Networks, Germantown, MD: 

William E. Witowsky, vice president of engineering, moves 
up to senior vice president. Paul Shyne Ling Wang departs 
Retix, a California-based data networking company, as vice 
president of engineering to join Telogy as vice president of 
engineering. 


Alan Ciamporcero is appointed senior vice president and 
chief of staff for government relations at the Personal Commu- 
nications Industry Association (PCIA), Alexandria, VA, 
Ciamporcero is an attorney and has experience as vice president 
for Pacific Telesis in Washington. DC. 


Jerry Patton, manager of special projects at Liebert, Colum- 
bus, OH. advances to director of export sales and administration. 
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EXPERIENCE THE POWER 


of Mobile Wireless Communications 


April 22-24, 1998 


Conterence Sessions: April 20-24 
Las Vegas Convention Center 


Las Vegas, Nevada USA 


Emerging New Markets 


Over the years, many new technologies like paging, cellular 
and PCS, have developed from traditional mobile radio tech- 
nologies. New applications of wireless technology continue 
or 22 years, the International to emerge. In the competitive marketplace of mobile com- 
Wireless Communications Expo munications, you simply cannot afford to be left behind. 
IWCE "98 takes you to the forefront of the latest technolo- 
has been the industry source tor gies, introduces you to new specialty applications and helps 
the latest technology, insights and prod- you develop effective strategies for the future. IWWCE's leader- 
ship into new markets promises to make the 1998 show an 


eee ) weg anes yy . yle co be - rer : s : ‘ : 
uct introductions for the mobile com unparalleled mix of information, innovation and inspiration. 


munications industry. In April 1998, 


more than 10,600 industry professionals Who Should Mtend 


will gather together with over 350 


p : ® dealers 
exhibitors for the industry's “Main 
* resellers 


Event.” Make sure you’re with them! operators 


commercial end-users 

* community repeater operators 

* two-way, SMR, paging, cellular and PCS base station 
operators 


* engineering/consulting firms 


mobile communications managers for: public safety 
agencies, industrial plants, national/state/local 
government, military agencies, transportation companies, 


petroleum companies and public utilities 


For conference updates as they 


develop, call FAX-ON-DEMAND at 


1-800-601-5358" 


*Touch tone phone required. Outside the US 


call: 908-885-6723. 


IWCE is presented by: 


Mobile Ra ehileRaaie CELLULAR 
MOBILE. 


international 


_ PLES 
Ks EVIEV Wy 


With support from these other 
INTERTEC‘/PRIMEDIA Publications: 
RF Design © Satellite Communications 

Global Telephony © Telephony 


Specialty Wireless Marketplace 


This exciting new [WCE pavilion offers you a chance to see new specialty 
manufacturers who offer unique applications of wireless technology. They'll 
showease specialty wireless solutions including: RF identification, vehicle 
tracking, GPS, remote terminal communication, wireless local loop, 
telemetry, mobile data, wireless billing, mobile office and other innovative 


wireless solutions. 


aler’s Linch Korum 


Thursday, April 23 © 11:30am - 1:00pm 

Asa mobile radio dealer, this is a great opportunity to sit down with your 
peers and major manufacturers for informative conversations and network- 
ing. Enjoy a progressive lunch and take away great ideas and new innova- 
tions that will help your business and your bottom line. Separate registration 
is required. Sce the registration form to reserve your seat. 


~PREE'TO ALL ATTENDEES: 
Product Application Showcases 


Located on the show floor, the Mobile Radio and Specialty Wireless 
Application Showcases provide an in-depth look at the latest product offer- 
ings. You'll be able to compare features, services and technologies across the 
hoard. Showeases will include products such as: 


Mobile Radio Showcase * Wednesday, April 22 
© Base Stations: Selection, Construction, Management, 
and Site Performance 
¢ Voice & Mobile Data Communication Equipment 
¢ Dispatch, Short Messaging & Paging 
¢ Public Safecy Applications 


Specialty Wireless Application Showcase ¢ Thursday, April 23 
® Automation & Control 
© Site-to-Site Communication 
¢ Automated Transport 
© Telemetry 


| yer CONFERENCE PROGRAM 


VCE Educational Sessions 


(included in your full IWCE repiscration fee) 


WEDNESDAY, APRIL 22 - FRIDAY, APRIL 24 


IWCE's conference program brings you up-to-date un the very tatest 
industry developments and provides new tips and ideas you can put to 
work right away. Conference sesstons, all avatlable for one low fee, 
will cover topics like: 


MOBILE RADIO BUSINESS 
SUCCESS 


* Reselling Opportunities 


TECHVOLOGY REVIEW 
¢ Communication 
* Mobile Data 


® International Business ® Trunking 


Opportunities 


REGULATORY FORUM 


* FCC, Industry Associations, 
Congressional Panel 


PUBLIC SAFETY 
© Public Safety, Industrial Safety 
or Public Service 


* Repeaters 


‘APNG 

APPLICATIONS 

* Commercial Communication 
Systems 

¢ Mobile Data 

¢ Wireless Networks 

* Utility Communication 
Systems 


¢Mobile Dara Applications ¢ Fleet Mariagement 


For conference updates as they develop, call 


FAX-ON-DEMAND at 


-800-601-3858" 


*Touch tone phone required, Outside the US call: 908-885-6723. 


Base Station Workshops 


Some industry experts predict that 100,000 base stations will be 
in operation within the next few years. A key aspect of the perfor- 
mance of these systems is the training and knowledge of the on-site 
support staff. This series of workshops form a comprehensive 
instructional program designed specifically for the needs of the 
base station technician or operator. Attendees may register for 
individual courses or the entire sequence. 


(W1) Fundamentals of Radio Communications 

Monday, April 20 * 8:00am - 5:00pm 

This course will focus on the basic elements of radio commu- 
nications systems, as well as propagation and the base station 
operating environment. Upon completion of the course, the 
attendee will have been exposed to information describing 
the components and operation of the systems they maintain 
and the nature of operational performance problems that are 
typical in the communications industry. 


(Base Station Workshops Continued) 


(W2) Testing the Base Station RF Subsystem 

Tuesday, April 21 * 8:00am - 5:00pm 

The most important job of the base station technician is to 
ensure that the network is working properly from the standpoint 
of its RF components including receivers, transmitters, amplifiers, 
baseband subsystem, transmission line and antenna. This course 
will provide a thorough examination of the parameters that must 
be measured, the instruments available to measure signals and the 
methodology behind the measurement technique. Specific test 
equipment will be used to demonstrate the discussion which is 
applicable to a variety of manufacturer's equipment. The attendee 
will be exposed to the differences between measuring analog and 
digital systems, measurements specific to digital communication 
systems and measurements specific to TDMA and CDMA access 
methods. 


(W3) Maintaining & Troubleshooting the Transmission Chain 
Wednesday, April 22 © 1:00pm - 5:00pm 

It has been stated that 60 percent of the problems encountered in 
wireless base station operation are caused by transmission line, 
interconnects and antennas, These components are exposed to a 
harsh operational environment. This course will familiarize the 
attendee with the transmission of RF energy from the transmitter 
to the antenna. [t will highlight the areas in which problems 
develop, how to spot them, remedial methods and tools available 
to verify the problem is resolved. 


(W4) Maintaining Reliable Base Station Power 

Thursday, April 23 ¢ 8:00am - 12:00pm 

Maintaining reliable electrical power to the base station is an 
essential concern. This course will outline the types of electrical 
disturbances and their effect on the base station power supply, 
problems that can develop, tools available to spot them and 
measures that can be taken to prevent power quality events from 
disrupting operations. 


(W5) Understanding & Maintaining the Wired-to- Wireless Link 
Friday, April 24 * 8:00am - 5:00pm 

Maintenance of a base station does not end with the RF system. 
The interface between the base station and the wired telephone 
network as well as the back haul link to the central station are 
equally important. This course provides an overview of these 
links, che parameters that must be monitored, problem areas, 
measurements and remedial measures. 


CSIOT SENNA Sees 


(Separate Advanced Registration Required) 

As today’s wireless marketplace continues to be 
redefined, so do the strategies that are needed to bring 
these products to market. The RF Design Seminar 
Series, co-located with IWCE, provides educational 
workshops for radio frequency design engineers and 
managers. The RF Design Seminar Series will include: 


SPECIAL MANAGEMENT TRACK 


RF & Wireless Made Simple Part I 

(MT-1A) Tuesday, April 21 * 8:00am - 5:00pm 

RF & Wireless Made Simple Part 

(MT-1B) Wednesday, April 22 * 8:00am - 5:00pm 

This two-day tutorial-level course is ideal for technical man- 
agers and marketing professionals who need to know about RF 
and wireless technologies without suffering through lengthy 
and complex mathematical explanations. This lively and 
informative course includes one day devoted to RF principles, 
systems and devices, and one day on wireless terminology. The 
second day highlights wireless systems at a block diagram level 
and provides insights into modulation techniques, system 
functions (such as error correction and voice coding) and 
wireless markets. 


(MT-3) Measuring the Wireless Spectrum 

Thursday, April 23 ¢ 8:00am - 5:00pm 

This course focuses on the efficient and effective use of spec- 
trum analyzers to investigate different types of wireless signals, 
such as digitally modulated signals, electromagnetic interfer- 
ence (EMI), radio-frequency interference (RFI), pulsed signals, 
high-power signals, broadcast and television signals, and effec- 
tive ways to measure these signals with a spectrum analyzer. 
The course explains the many different measurements that are 
possible on the signals themselves including signal purity, 
occupied bandwidth and adjacent-channel interference. 


TRACK (1) 


Engineering Fundamentals (Instructional Level: 
Introductory) 


(T1-1) RF and Wireless Engineering Part I: 

Fundamental Concepts 

Tuesday, April 21 © 8:00am - 5:00pm 

This series of courses is designed for engineers who need an 
introduction to RF concepts. The first day reviews fundamen- 
tal ideas and terms that are important in all RF and wireless 
systems. Concepts such as gain, bandwidth, noise figure, 
dynamic range, resonance and Q are presented. Fundamentals 
of electromagnetic theory and transmission lines are reviewed 
as well as practical components and their device models. 


(T1-2) RF and Wireless Engineering Part II: 

Fundamentals of Amplifier Design 

Wednesday, April 22 ¢ 8:00am - 5:00pm 

The second day begins by designing lumped element and dis- 
tribution impedance transformation networks using the Smith 
chart. Next, the course presents a unique approach to imped- 
ance matching network design that facilitates the design of T-, 
Pi- and L- networks tor specified phase shift or Q. The same 
procedure is extended to desiyn resistive attenuators and hal- 
anced networks. Active device models are then introduced 
and important concepts such as power gain, noise figure and 
stability are reviewed. The theory, physical meaning and mea- 
surement of S-parameters are presented, then graphical and 
analytical techniques for amplifier design using S-parameters 
are developed. The fundamentals of computer-aided analysis 
and optimization are then summarized. 


(T1-3) RF and Wireless Engineering Part III: 

Amplifier Design 

Thursday, April 23 ¢ 8:00am - 5:00pm 

The third day uses all the theory and techniques developed 

during the first two days to design several representative RF 
amplifiers. In addition, practical topics such as bias network 
design, out-of-band stability, decoupling network design, the 
effect of microstrip discontinuities and the use of RF design 

software are presented. 


(T1-4) Antenna and Array Design for Wireless Applications 
Friday, April 24 * 8:00am - 5:00pm 

An application and design course which introduces basic 
antenna characteristics, electromagnetic fields, and propaga- 
tion concepts as they relate to antenna arrays. Various types of 
antennas are discussed with classifications by gain range, radi- 
ation mechanism, bandwidth, polarization and propagation. 

A review of design software and simulators is presented along 
with an interactive analysis of specific antennas as required by 
seminar participants. 


TRACK Q) 


Subsystem Design (Instructional Level: Intermediate) 


(T2-1) Filter Design — Part I: Digital & Active Filters 
Tuesday, April 21 * 8:00am - 5:00pm 

This course covers fundamental concepts, the theory of time, 
frequency, discrete time and discrete frequency domains, and 
transfer functions. These concepts are then applied to the 
design of practical active R-C operational amplifier filters and 
digital filters. Finally, simple low-pass L-C filters are introduced. 


(T2-2) Filter Design — Part Il: High-Frequency Filters 
Wednesday, April 22 ¢ 8:00am - 5:00pm 

HF Filter Design is a detailed review of low-pass, high-pass 
and band-pass filter designs employing passive L-C and trans- 
mission line components. Choice of transfer functions, filter 
order, amplitude and phase responses will be examined. 
Emphasis will be placed on simple computer aided analysis 
and how to use the literature to produce practical designs. 
Some of the topics to be explored are filter reliability, inser- 
tion loss, design with “real” components, tuning, filter match, 
various types of coupled resonators, and simple crystal filters. 


(T2-3) Oscillator Design Principles 

Thursday, April 23 * 8:00am - 5:00pm 

A unified approach to oscillator design is presented that 
describes how to create high-performance oscillators using any 
type of resonator and active device. Oscillators are demystified 
and fully understood so that design is no longer based on 
copying or modifying existing units. Both negative-resistance 
and open-loop Bode response design techniques are described. 
Gain margin, matching, starting, limiting, output level and 
harmonics are discussed. The theory is then applied to several 


@eeneeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeesaeseeeee 


practical oscillator circuits using L-C, SAW, transmission line 
and quartz crystal resonators with bipolar, FET and MMIC 
devices. Broadband tuning VCOs, general purpose and low- 
noise, high-stabilicy oscillators are covered. 


(T2-4) RF Power Transistors and Amplifiers: Principles 
and Practical Applications 

Friday, April 24 * 8:00am - 5:00pm 

This practical one-day workshop covers RF power transistors 
from their design and unique characteristics to circuit selec- 
tion, circuit construction and impedance matching concepts 
usable in their application. Specific topics range from what's 
different about power transistors to fundamental characteris- 
tics, choosing between FETs and bipolar transistors, tips on 
construction and biasing, amplifier design, wideband imped- 
ance matching, and the concepts of frequency compensation 
and negative feedback. 


TRACK 


Digital Applications (Instructional Level: 
Intermediate to Advanced) 


(T3-1A) DSP Made Simple Part | 

Tuesday, April 21 ¢ 8:00am - 5:00pm 

(T3-1B) DSP Made Simple Part I1 

Wednesday, April 22 * 8:00am - 5:00pm 

This two-day course provides an introduction to Digital Signal 
Processing that is both understandable and comprehensive. 
Although the mathematical content of the course is low to 
moderate, the fundamental equations of DSP are gently intro- 
duced and carefully explained. With full sympathy for the 
struggling DSP beginner, we have developed a course that uses 
just enough mathematics to develop a fundamental under- 
standing of DSP theory, and illustrates the theory with well- 
chosen examples. 


(T3-3) Wireless Digital Communications— 

Principles and Applications 

Thursday, April 23 * 8:00am - 5:00pm 

This course begins with the essential principles and system 
architectures for wireless applications including complex In- 
Phase and Quadrature Phase 1-Q, QPSK, OQPSK, MSK, p/4- 
DQPSK, FOPSK Quadrature modulated and GMSK 


inventions, and other modulation/integrated microwave and 
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RF schemes. Standards for commercial TOMA and CDMA 
cellular and PCS systems are introduced. The most recently 
standardized wireless HIPERLAN and Dob’s “FIRST” 
standard are also discussed. A brief review of spectral and 
power efficiency follows, including adjacent channel 
interference, linear/nonlinear amplification and BER 
performance. The spread spectrum discussion covers pseudo 
noise sequences, correlation, direct sequence, COMA and 
slow frequency-hopping. The world’s fastest bit rate Wide- 
band CDMA Constant envelope systems and software 
programmable DSP, IF and RF developments and recently 
manufactured FQPSK systems are also described. TDMA 
radio design and the near-far problem and operation in 
mobile environments are also discussed. 


(13-4) Frequency Synthesis & Phase-Locked 

Loops for RF Applications 

Friday, April 24 * 8:00am - 5:00pm 

A new course designed to help the engineer understand the 
methods of modem RF frequency synthesis. The attendee 
will learn how to design state-of-the-art high frequency and 
digital PLL synthesizers including VCOs, dividers and phase 
detectors with emphasis on how to analyze and implement 
critical parameters such as the phase noise, acquisition time, 
lock-in range and pull-in parameters required for today’s RF 
applications. Specialized topics such as frequency and phase 
modulation, dual-modulus prescalers, and fractional N syn- 


thesis will be covered along with a section on testing of PLLs. 


Additionally, direct digital synthesis theory and operation 
will be covered. 


Schedule-At-A-Glance™ 


MONDAY, April 20 


Registration Open 7:30am - 8:00am 
(Registration apen far Base Station Workshops ont) 
Base Station Workshops 8:00am - 


TUESDAY, April 2[ 
y ’ 
TUESDAY, April 2 
Registration Open .... 7:30am - 5:00pm 
- 5:00pm 


RE Design Seminars 
Base Station Workshops, 


WEDN SDM, | » April 22 


Registration Open. . 30am - 5:00pm 
RF Design Seminars ..... : OOam - 3:00pm 
Opening General Session .. 30am - 9:45:m 
Mohile Radio Showesse 8:30am - 4:45pm 
Ribbon Citing Ceremony 3 9:50am - 10:00am 
EXHIBITS OPEN . SUE Reece 10:00am - 5:00pm 
IWCE Clnnference Sessions ...ccccsesseseeneeeeees 10:30am - 12:15pm 
Base Station Workshops 1:00pm - 5:00pm 
IWCE Conterence Sessions 1:00pm - 2:45pm 
IWCE Conterence Sessions .. 3:00pm - 4:30pm 
International Reception ® 5:00pm - 7:00pm 


April 23 
April 23 
Revistration Open... AB OM = 5:00pm 


Base Station Workshops : 8:00; - 


RE Desizn Seminars giasaaiss eee ne OAT as 


By mirtation only 


Specialty Wireless Application Showcase........8:30m - 


IWCE Conference Sessions , 90am - 10:15am 


EXHIBITS OPEN 10:00am - 5:00 
Dealer's Lunch Foruin ccceceeeceeeeeeeeeeeeeeeeee | 12308m - | Opm 


IWC Conference Sessions iealee’ 1:00pm - 3:45pm 


AID, April 21 


sslbtoaeitscnnsteesis tion 8:00am - [00pm 
RE Design Seminars ses PRS RCE is: - 2:00pm 
Base Station Workshops. 8:00am - 
EXHIBITS OPEN 9:00am - 1:00pm 


9-00 = 1O:1S5am 


Registration Open 


Subjec [tore hange. 


Over 350 suppliers showcase the latest in mobile communications and 


technologies, products and services. 1998 exhibitors to-date include: 


A.C, Dati Systems [ne 

AW. Enterprises Ine 

Ace Anteonas Company 

Acousticom Corporition 

Adtran 

Advance Label & Tay 

Advanced Charger Technology Ine. 

Advanced Electromagnetics 

AdvanceTee lodustrtes 

AEA, A Division of Tempo 
Research Corp 

Acrotron-Repeo Systems Inc 

AF Comm Supply 

Au Comm 

Alexander Batteries 

Allen Telecom Ine 

Athed Tower Company 

American Mobile 
Telecommunications 

American Nucleonics Corp 

American Technical Ceramics 

American Tower Systems 

Amphenol Communications 

Amplifier Research 

Anchor Griphies Marketing Ine. 

Andrew Corporation 

Andrews Tower Inc 

Anritsu Company 

Antenex Ine 

Antennacu 

APCO latemational Loe. 

Aprel Laboratories 

Argent RF Division 

Associates Leasing tne, 

Astron Corporation 

Astron Corporation / Antenmico 

AT&T Wireless 

Atlantic Solar Praducts Ine 

Aveom ot Virginia Ine 

Avtee Ine 

Aydin Microwave 

Barnert Enganeering Lid 

Battery Network 

Bee Electronics Ine 

Best Case Accessories 

Bind Technologies Group 

BK Radio 

Brown & Schwaninger 

Burdinny Electrical 

CET Ine 

Cablewave Systems 

Caslex Electronics, Ine, 

Cartwright Communications Co. 

Cellxion 

Celwave 

Centurion Intemational Loe. 

Ceo Tronics, Inc. 

Cerulean Technolugy Ine. 

CES Wireless Technologies 

CESCO 

Chadmore Wireless Giroup/PTT 
Comarunieations 

Charge Guard Ine. 

Chills Corporation 

Cimarron Techoolowtes 

CommScope Ine. 

Communication Signalling 

Conununications Data Services 

Compac Development Corporation 

Compex 

Computer Resources 

Comteleo Industries Inc 

Connect Symems Ine, 

CPI Communications Inc. 

Crouse-Hinds Airport Lighting 

CTI Products Ine, 

CTI Ine, 

Cusheraft Corporation 

Daniels Electronics bed, 

Data Comm for Business Ine. 


Data Express 

Dataradio Corporation 

Datumtech Corporation 

Davicum Technologies Ine. 

David Clark Company Ine. 

David Levy Cu Ine, 

DCT Digital Communications Inc. 

DDB Unlimited 

Delta Electronics Mfg. Co. 

Diablo Communications Inc. 

Digital Dispatch System» Inc. 

Digital Wireless Corp 

Dinet Ine 

Direct Power & Water Corp 

Dispatch Products Company 

Dscl 

DTC Communications Ine. 

Duracomm Corporation 

DX Radio Systems/TPL 
Communications 

Eagle Wireless 

Eaton Trucking Info. Service Div, 

EDX Engineering Inc. 

Electro - Comm Distributing 

Electro-Metries Ine 

Electrocom Communication 
Systems 

EMR Corporation 

ENC 

Energy Systems 

Enviro-Bulidings line. 

EPCOM 

Erico Ine, 

Ericsson 

EST Cases & Cellular Accessories 

Eupen Cable USA Ine 

Eventide Ine 

Fanon Courier 

Fast Plastics Inc. 

Federal Communications 
Commision 

Fibrebond Corporation 

Fiplex 

Flash Technology 

Florida RF Labs Ine. 

Fred A. Nudd Corporation 

Fryers Site & Fryer’s Data Services 

Futurecum Systems Group 

Gabriel Electronics Ine. 

Gamber- Johnson 

Geotek Communications Ine, 

Glenayre Eleetronies 

Granger Telecom 

RE America Ine. 

Hark Systems 

Helper Instruments Company 

Hewlett-Packard 

Hirschmann of Anierica Ine 

Hughey & Phillips Ine 

Hustler Ine. 

Hutton Communications Ine. 

Hy-Q International (USA) Ine. 

Hyperlink 

Icom Aierica Ine, 

ICT 

IDA Corporation 

Kaho Stare University 

[FR Systems Inc. 

Incom Communications Corp. 

Industrial Telecommunications 
Assockution 

Instrument Associates 

Intellisoft, Inc 

lnrer-ConfPC Ine. 

International Crystal 
Manulacturing Co. 

Intertec Publishing 

Intraplex, Inc. 

ITECH - Intelligent Technologies 

IWL Communications 


For exhibiting information, 


JB Communications 

JBRO Batteries Ine 

JFW Industries Inc. 

John Mitchell Co. 

Johnson Components Ine, 

JPS Communications Ine. 

Kantronics 

Kaval Telecomm Ine, 

KAV] comm 

Kenwood Communications 

King Communications USA Ine. 

Klein Electronics 

Kullman Industries 

Kyodo West Inc. 

Larsen Electronics Ine. 

Latcom Inc. 

Lease Acceptance Corporation 

Lighting Eliminators & 
Consultants Ine. 

Lindgren RF Enclosures Inc. 

Link Communications Ine, 

Ladestar Towers Inc. 

Lone Peak Designs 

Lyncole XLT Grounding 

M/A- Com Ine 

Macaw 

Magellan Systems Garp, 

Maha Communications 

Marconi Foundation 

Marconi Instruments Inc 

Marketronics Corporation 

Maxon 

Maxrad Inc. 

Mentor Enyinvering Ine 

Merry Electronics (USA) Co. LTD 

Metric Systems Corporation 

Micropath Corporation 

Microwave Dita Systems 

Microwave Journal 

Microwave Tower Service 

Midian Electronics 

Midland Consumer Radio 

Midland USA 

Modular Communications 

Motorola 

Mounting Solutions 

Multiplier Industries 

MX-Clom 

NARDA 

NCG/Comet Antenna 

NEARSON Ine. 

Newmar 

Nida Communications 

Northern Technologies 

Northpoint Communication 
Proxlucts 

Narel Corporation 

Omni Provincial Electronics 

Optaphone Systems 

Optoelectronics 

Orbacom Systems Ine 

Ormandy Inc 

One Communications 

Pace Ine 

PanaVise Proxtuces 

PCIA 

Peiker Acusti¢ Ine. 

Penta Corporition 

Phillips Business Information 

Photocomm Inc 

Pipo Communications 

PolyPhaser Corporation 

Power Conversion Produets Ine. 

Powerwave Technologies 

Prenier Communications 

Prime Communications Sites 

Primus Electronics 

Prism Telecom Division TGA 
Technoloyies 

Pulse Power [ne- 


PV Comunicaciones SA 

Pyramid Communications 

Quala-Tel/Sigtromes 

Racing Electronics 

Radio Club of America 

Radio Dealers Leasing 

Radio Resource Mayucine 

RadioMate 

RadioSott 

Raine Ine 

Ramsey Electronis Inc. 

RCC Consultants Ine. 

RCR Publications Ine. 

Relm Communications 

Renu Intemational Corporation 

RF Imaging & Communications 

RF IndustriesfConnectors Division 

RF Industries/Neulink Division 

RF Parts 

RF Tecnology Pry. Led. 

Ridgewater College 

Riser-Bond Instruments 

Ritron Inc. 

RoameR One 

Rahde & Schwarz Bick Mobiltunk 
GmbH 

RUF*NEK Buliding Systems Inc 

Sabre Communications 
Corporation 

Sabritce 

Samlex Americal Ine. 

Samsung Semiconductor 

SBT 

Seala Electronic Corporation 

Schlumberger ATE Division 

Scientific Dimensions Ine, 

Seort Communications 

SEA Ine 

Selectone 

Setcom Corporation 

SGS U.S. Testing Company Inc 

Sharp Communication 

Shure Brothers Ine 

Sigtee America Ine 

Sinclahs 

Sinclair Technologies / Sinelihs 

Shartery Software 

Sunar Trunk Systems 

Smarclink Development LP 

SMC Eleetrio-Mount 

Softwright LLC 

Salar Depor 

Solar Electric Specialties 

Some Communications 

South Midlands Communications 


Led. 


specialty wireless 


(List as of 1/26/97) 


Southwest PV Systems 
Spacecom Systems 
Spectracom 

Spectrum Communicanons Corp 
Spectrum Resources Towers 
Standard Comununications 
Sui-Co Industries Inc. 

Super Wireless Warehouse 
Sutter Burtes 2-Way 

Tal Radio of Canada Ine 

Tait Electronics 

Talley Communications Corp. 
TCC Industries Inc. 

Tech-Ser 

TEKK Inc. 
Telecommunications Group Ine 
Teledesign Systems Ine, 
Telemobile Ine. 

Telepoint Inc. 

Telewave Inc. 

Telex Communications 
Teracom Componetits 

Tesseo Technologies 

Til-Tek Antennas (USA) Ine. 
Times Microwave Systems 
Transamerica Commercial Finance 
Transerypt / EF Johnson 
Transtector Systems 

Trident Micro Systems 
Trilithic Inc. 

Trilogy Communications Inc. 
Trimble Navigation 

Trinomic Technologies 
Tru-Connector 

TWR Lighting Inc. 

TX RX Systems Ine. 

Uniden 

UNR-Rohn 

US Sirelease Ine. 

Urilicon Ine. 

Valmont Microflect 

Valor Enterprises Inc. 

VCP Intemational Inc 

Vega 

Vertex Radio Communications 
Vocom Products Company L.L.C. 
Volcano Sofware 

W&W Associttes 

Wacom Products Ine, 
Western Towers 

Wireless Solutions 

Wireless Week 

World Tower Company 
WwPecs 

Zetron Ine. 

Zine Matrix Power Inc 


Make your Las Vegas reservations today! 
DESTINATION, INC, is the official housing and travel 


coordinator for WCE "98. Hotel reservations at the lowest 


possible rate can be made by calling 1-800-325-2078 or 
404-584-7458. You may tax your request to; 404-584-0685. 


Please include arrival/departure dates, housing needs, snd 


eredit card number for confirmation. Make sure to men- 


tion you're with WCE "98. 


Call 1-800-331-1600 or 918-624-4298 and mention your 
Avis Worldwide Discount No. 1188901 to receive your 
discounted mevting rate for WCE "98, 


please call 1-800-288-8606 or 303-220-0600. 


ADVANCE REGISTRATION FORM 


Please complete all questions. Photocopy for additional registrants. Incomplete forms cannot 
be processed. Photography is not allowed in exhibit hall. Must be 18 years of age to atrend. 
You will receive written confirmation if you register by March 23, 1998. 


LAST NAME 


FIRST NAME 


INPEPHATEOWAL WeFELESS 


April 22 - 24, 1998 
Las Vegas Convention Center 
conmemeatiacs sn60 Las Vegas, Nevada USA 


TITLE 

COMPANY _ 

ADDRESS 

CITY = STATE 

ZIP ___ COUNTRY 

PHONE* , FAX* 

E-MAIL ADDRESS_ @ : 
*International guests, please include city and country codes. Source Code: IN 


LU Please contace me reytrding barrier-free accessibility, ib] 


(2, PROGRAM REGISTRATION 


on or before ON 
(A) IWCE CONFERENCE & EXHIBITS 3/23/98 SITE 
C [D IWCE Conference & Exhibits ..0.0.....00.00¢ec2-cecevepeceeeeees I $420 (J $490 
W UI Exhibits & Wed. Conference ......0.0.0..0..0.0.5222020e pees C $220 {} $250 
R (J Exhibits & Thurs. Conference. ........006..ccccceeeeeeraeeereees J $220 {d $250 
F 2 Exhibits & Fri. Conference ......0000.....0ccccceeeeeeceseveeceeees L} $220 4 $250 
E Exhibits Only (all three days) ............0c cece cceeereees i $30 {I $40 


IWCE Conference & Exhibits Subtotal: $ 
® SPECIAL EVENTS 
L. (I Dealer's Lunch Forum (Thurs., April 23) @ $30 
Mast register for WCE m@ubove Subtotal: $ 


© RF DESIGN SEMINARS* - Advance Registration Before 3/23/98 Only 


Rouster for dxdividual sessaon, or save DIG when you register for an entire seminar track. Includes WCE extubit pass anal course 
materials. To make sour selections, cross-reference the codes below with the course descriptions found em the previous pies 
Tuesday, April 21 (check one) tie U721 Ob 13-1a*O wrtar 

Wednesday, April 22 (check one) (9 T1-2 [472-2 QO 73-1B*  MT-In* 

Thursday, April 23 (check one) (OI T13 723 O33 Omer 

Friday, April 24 (check one) lQri4g Olt24 O73-4 

*Ciourses continue on second dary, ttun-cday corse charge applies. 


on or before ON 


3/23/98 SITE 
Yd One cuursefone day (as checked above} ...-.-.c2cennserncerenenserereneneses (J $330 (4 NA 
D Two courses/two days (as checked above). .......cecceereneeeee rere ee eeeceren | $630 | NA 
{J Three courses/three days (as checked above) ay pape a) $900 INA 
Q Four coursesffour days (as checked abowe) o... cc esceesecae eee ree ee eeeree es | $1 140 =| NA 


RF Design Seminar Series Registration Subtotal: $ 


(@) BASE STATION WORKSHOPS - Advanced Registration Before 3/23/98 Only 
Reyiseer jor mlévidteal sessiem, or seve BEIGE when yore reyister for an entry seminar track. Inclules WCE exhibit pass and corse 
materials. Ty make your selections, cross-reference the codes below with dw corerse descxiprions forend on the previous pages. 
Monday, April 20 CQ WI = Wednesday, April22. LO w3 Friday, April24 [ W5 
Tuesday, April 21 LY W2 Thursday, April 23. A w4 
on or before ON 


3/23/98 SITE 
RUST UETRMIEIIS vucieuiascd msiknel umes Pacenite dann en insine te nsnei bog cee emstia ston tbindind Ld $1080 LI NA 
Pid pba ae are COPE NY SY «no nenocaacereunernsnaresanancanaraessnaaminad LY $290cach LJ NA 
Trheeliduny ciitnemea GES cicero sans cence cea oie eta Ld $160cach I NA 


Base Station Workshop Registration Subtotal: $ 


TOTAL REGISTRATION FEES: $ 


Badges will be mailed if registration form is received by March 23, 1998. Otherwise please pick up your budge on site. 


1) YOUR JOB FUNCTION? M (2 Exporter/lmporter 
(check one) N O Manutacrurer’s Rep 

A (2D Presidlent/Owner PCY Distributor 

B OQ) DireetorvP Q O Manufacturer 

C Cd Sales & Marketing Other 

pa Serene RCD Association/Acadenma 

anager CD tre 
—E Technician/ Service S a Si 
Supervisor O Ld Other 


F UO Engineer 3) WHAT ARE YOUR 


G | Purchasing Manager PRIMARY INTERESTS? 
O Ld Other (check ALL that apply) 
2) WHAT BEST DESCRIBES A ia ‘Two-Way Radio 
YOUR BUSINESS? (check one) BO Paging 
End User © O Cellular 
A (J End User of Radio vb Ores 
Communications E (2 Mobile Data 
ee ge F (OY International Markets 
iB = shochiss Safety G (2D Rasestation Fquipment 
CO Consultant HO Systems Integration 
System Operator J (LY Sarellites 
dD Q Cellular Operator/Carrier kK Specialty Wireless 
E (UD PCS Operator/Carrier Applications 
F (AD Paying Operator O 1 other 


G (IO SMR Operator 


H O Community Repeater ) WaT BENT CeSeees 


YOUR PURCHASING ROLE? 


Operator lebeckaas 
Manufachurer or Reseller A CY Make final purchasing 
} OY Business Radio Dealer decisions 
K OO Radio Service Shop B CY Recommend/Specity 
LO AgentRerail Outlet c DNo purchasing role 


—— 


(4 METION OF PAYMENT 


(Check # 
{make payable to IWCE '98) 


(QCharge: Visa [4 MasterCard [J AMEX 


CARD = 


EXP. DATE: 


CARDHOLDER NAME: 


SIGNATURE: 


DATE: 


CANCELLATION POLICY: Intertec Trade Shows & Conferences will 
offera refund Jess a 25% administrative fee as follows: Requests for refunds 
must he made in writing and postmarked or fax stamped no later than March 
23, 1998. All requests must include che original registration eredencials and 
proof of payment. No refunds will be issued for amounts Jess than $100. 
Substitutions are welcome in heu of cancellations. No refunds of credits will 
he issued after March 23, 1998, Please allow 4-6 weeks for processing, 


QUESTIONS? Call Intertec Trade Shows & Conferences at 
800-288-8606 or 303-220-0600, 


SEND COMPLETED FORM & PAYMENT TO: 


IWCE ’98 REGISTRATION 
INTERTEC TRADE SHOWS & CONFERENCES 
6300 South Syracuse Way, Suite 650 © Enylewockl, CO 8011 


OR-FAX 


registration form with credit card information to: 


303-773-9166 


If you mail your registration form, please do not fax it and risk duplicate billing. 


Our sales and editorial 
staffs are looking for 
the reader with the 
oldest copy of Mobile 
Radio Technology. 
Check under the desk, 
behind the door, on 
the top shelf or in the 
back of the file cabinet 
for your earliest copy, 
and bring it to our 
booth at IWCE ’98 

in Las Vegas. 


Our enthusiastic Marketing 
Managers Joyce Bollegar and 
Dennis Hegg and Classified 
Advertising Representative 


Marketing Managers Joyce 
Bollegar & Dennis Hegg and 
Classified Advertising 
Representative Dawn Rhoden 
(standing) are looking for the 
oldest existing subscriber copy. 
The first issue (above) premiered 
in January/February 1983. 


Dawn Rhoden will host an exciting and rewarding closing session at the 22nd International 
Wireless Communications Expo held April 22-24, 1998, where Editorial Director Don Bishop 
will present the winner with a GRAND PRIZE on behalf of our advertisers. 


If you have been one of our loyal readers for many years, look for your oldest copy of the 
magazine. Be there with your copy (with original mailing label intact) to WIN. 


OMMUNICATIONS EXPO 


ey 


——— 
For more information about the show, 


call FAX-ON-DEMAND at 1-800-601-3858" 


*A touch-tone phone is required. 


Outside the United States, call +1-908-885-6723. 


IWCE is sponsored by: 


Mobile Radio — With support 


from other 
A INTERTEC®/ 


PRIMEDIA 
CELLULAR publications: 
SIMOBI LE RF Design, 
ai Satellite 
nlernat wonal> Communications, 
Telephony 


and Global 
Telephony. 


Contest rules are available upon request. Write to: 
Mobile Radio Technology, 9800 Metcalf Avenue, 
Overland Park, Kansas 66272. 


| RadioMate § 


HEADSETS 

* Dispatch 

* Police Motorcycles 

*« Covert/Secret Service 
Style 

¢ Swat 

¢ Police on bike 

¢ Construction 

We build high quality headsets 

for most 2-way radios, portables 

and mobiles. H you want only 

the best, Radiomate is your 

solution. 


Visit us at 
IWCE 
booth #2128. 


(800) 346-6442 
visit our website: 
www.radiomate.com 
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BUSINESS 

Cameron Bishop, Senior Vice President 

Mercy Contreras. Group Publisher 

Doug Liljegren, Conference Director 

Scott Hanna, Advertising Production Coordinator 

Nancy Hupp, Director, Corporate Advertising 
Services 

Patti Lee, Classified Advertising 
Coordinator 

Tom Cook. Group Senior Managing Editor 

Doug Coonrad, Corporate Art Director 

Stephanie Hanaway, Director of Marketing and 
Communications, Intertec Trade Shows and 
Conferences Division 


Raymond E. Maloney, President and CEO 

Nick Cavnar, Vice President of Circulation 

Barbara Kummer. Circulation Director 

Julie Neely. Circulation Manager 

Customer Service, 800-441-0294 or 913-341- 
1300; Fax 913-967-1899 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 

Mercy Contreras, Group Publisher, 
303-220-4245 

5660 Greenwood Plaza Blvd.. Suite 350 
Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


OVERLAND PARK, KANSAS 


Fax 973-967-1903 
Dawn Rhoden. Classifieds, 913-967-1861, 
Fax: 913-967-1735 


Lori Christie, List Rental Services Representa- 


tive, 913-967-1875, Fax: 913-967-1897 
9800 Metcalf Ave. 
Overland Park. KS 66212-2215 


SAN RAFAEL, CALIFORNIA 


950 Northgate Drive, Suite 207 
San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


OXFORD, ENGLAND 
Richard Woolley, international 
P.O. Box 250 

Banbury. Oxon, OX16 8YJ, 
United Kingdom 

Phone: +44 1295 278 407 
Fax: +44 1295 278 408 
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Public safety communications: 
Console only part of complete 
communications system 


J wanted to take issue with your sidebar 
article, “Proper Public Safety Starts with 
Consoles.” | MAT, January 1998]. A con- 
sole is only part of a complete communi- 
cation system. I have noticed a tendency 
among municipalities to spend a lot of 
money on “sexy” consoles, which would 
be much better spent on the rest of the 
communications network. 

A case in point: A few years ago. I was 
given the job of integrating some new 
equipment with a very fancy. costly. “star 
wars” console at a police department. 

The police department had purchased 
some General Electric (GE) voting receiv- 
ers for their outlying areas and a GE 
yoter;, the base and console were made by 
Motorola. [| had to hook it all together. 
The “multikilobuck” console was on the 
first floor of the police station, behind the 
safety glasss. as if on display for every- 
one who came in. Hidden in the basement 
was the “base station.” ] was dismayed to 
find it was an elderly tabletop 
“consolette” radio. That's all. There was 
no other base for backup. I saw no surge 
protection or backup power and no Iight- 
ning protection. It was connected to some 
ancient coax going up to the roof, and it 
was a low-band system with no PL(') 
[subaudible tone squelch]. The new vot- 
ing receivers also had been purchased 
without PL |tone squelch]. 

The police chief thought he was buying 
a “state of the art” system. All he had was 
a flashy console. Since any system is only 
as good as its weakest link. they hadn't 
spent their money very wisely. in my 
opinion. They would have been much bet- 
ter off spending less on the console and 
more on a backup base, PL encoding/de- 
coding, or even better, moving to some 
UHF channels. 

A dispatching console’s sex appeal 
shouldn't be everything, even if it is all 
that taxpayers may see of the system. 

The title of your sidebar seems to im- 
ply that the console is the most important 
part of the system. It isn’t. unless there 
are many channels to be managed. phones 
to be “patched,” and other features to be 
controlled. As a matter of fact, many 
emergency units do a good jeb with no 
console at all. The title is misleading and 
gives the impression that you aren't try- 
ing hard enough to separate the “advertis- 
ing” from the factual articles. 

—Joshua Aranoy 
Communications technician 
Winthrop, MA 


ze 


Dawn Rhoden 
Classified Advertising, 
Manager 


FREDERICK G. GRIFFIN, P.C. 
3229 Waterlick Road 
Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hr/2 hr. MAX 
¢ PARTS GE LIST 
* RETURN UPS PAID 


Smith Communications Service 


2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 = \e2 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


MCCON 


Mobile Communications Consulting 
S.R. MeConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 
Gaithersburg, MD 20878 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD. SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 * FAX: (850) 224-3059 
E-mail: omnicom@polaris.net 


Meek arias, Classifieds 


Reserve your spot in the next issue! 
Phone: 913-967-1861 © 1-800-347-9375 
Fax: 913-967-1735 


9800 Metcalf Ave. 
Overland Park, KS 66212 


(301) 916-2837 


Mail: 


FACTORY TRAINED TECHNICIANS » 
as SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE 
* EDACS & AEGIS « 
* VOICE GUARD CERTIFIED + 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C » Lynchburg VA 24501 


ERICSSON & 804-237-3427 GS SEE 


PORTABLE 
PORTA’TECH TECHRICAL 
SERVICE, INC. 
__12t Crowell Lane * Lynchburg. VA 24502 © 


@ GE Portable Radio Service Depot 


Factory Approved Natlonwide 
* Current Product Lines 
FACTORY TRAINED ~—« Voice Guard Certilied 
FoR eee ace * Public Service Trunking 
* Surface Mount Technology 


804) 239-3049 


MTVIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, P.E. 
President 


1425 Greenway Drive, Suite 350 
Irving. Texas 75038 
972/580-1911 * Fax: 972/580-0641 


HAWAII CALLS 
Full Line Motorola Dealer 
14-year history, sites, cellular, paging 
Great Potential 
BUY/INVEST 
800-670-6195 


FOR SALE 
Small paging, SMR, RCC 
company with tower sites. 

Mountain West area, 
motivated owner. 


888-890-9066 


WIRELESS COMMUNICATIONS INDUSTRY 
TX, OK, AR, LA, NM, AZ, Moxico 
6015 Lohman Ford, Suite 101 
Lago Vista, TX 78645 
Ph: 800-966-3357 Fax: 512-267-7760 
E-Maik dhiago@ aol.com 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 Lessons written exclusively for Mabile 
Communications Servicing, $375.00 
Call or write Mobile Training Institute 

for free information: 


P.O. Box 8278 
MELE | Lumberton, TX 77657-0278 
(409) 755-7838 


Invest your 
advertising 
dollars where 


your prospects 
invest their 
time... 


Mobile Radio 
Technology. 


March [998 
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Classifieds 


PLANNING, DESIGN, AND IMPLEMENTATION 
OF TELECOMMUNICATIONS SYSTEMS 


Mobile Radio Systems Addressing/Mapping Dispatch Centers 
Cellular and PCS Networks Feasibility Studies Tower Site Specifications 


This unique comtina- 
ton garphone/micro- 
phone is pertect for any 


Vehicle Location Systems © PSAP Design Full GIS Services pecs ek oll aaa 
Mobile Data Systems Procedures and Training Propagation 
Basic and Enhanced 9-1-1 Facilities Management Mapping 


tor quick head moye- 

ments without tallng off ~ 
4 ; ons the user'sear The mini « 
Computer Aided Dispatch —_ Facilities Design Terrain Digitization ]  ‘toom" micropnoness = 
Telephone Networks Electrical & HVAC Systems Database Design positioned close to the user's 


est Sound with ennemum out- 
Sue noise interference, f 


1-800-247-4796 l Part No. HP-406 


RCC Consultants, Inc. 

10 Woodbridge Center Dave, Woodbridge, NJ 07095 2c < I Fits Motorcla, Startac and Elite phones. 2.5 mm miniplugs 
Vices Nationwide up aaars 

CHEST NEHSN REGS BON. LETRAS) | @ACCELE ELECTRONICS, INC, (562) 809-5090 FAX (562) 809-1248 


Formerly RAM Communications Consultants, Inc 
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MINI HANDS-FREE SYSTEM 


| mouth to transmd the oear- 


— 


New throat 
activated 
microphones 
pick up only 
your vonce 
and cancels 
out externa ~ 
noises Also 
available for 2 ? 
way radeos aol Motorolz Leather Cases 
and ceitular available for as low as 


me | $2.50 | 
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Employment 


CELLULAR TECHNICIAN 


KANSAS CELLULAR, the State’s Largest Cellular Telephone Sys- 

tem, is seeking a cellular technician. Applicants should possess the fol- 

lowing areas of experience: 

¢ Two years experience in FM two way or cellular communications 

* Ability to install, test, monitor, maintain and operate all transmission 
systems, radio systems, and auxiliary systems. 

* TDMA Digital experience helpful but not required. 

¢ Microwave communications technology experience helpful but not 
required. 

* Must be familiar with communications test equipment. 

* Highly motivated and team-oriented and willing to relocate. 


Qualified candidates will receive a full benefit package that includes health, 
dental, vision and retirement. Send or fax resume and cover letter to: 


Hansas 
~Cetiular 


> The State's Largest Cellular Telephone System 
Human Resources 
ATTN: J. Rogers 
621 Westport Blvd. 
Salina, KS 67401 
Fax: 785-823-3856 


Two Way Radio Branch Manager/Technical 
Supervisor & Bench/Field Techs 


Come join us at Advanced Communications, New Mexico's 
fastest growing communications company, We area 
Motorola MSS and an authorized dealer for Motorola. 
Kenviood & Standard. We have openings in Albuquerque 
and Las Cruces for Bench & Field Technicians to service 2- 
way radios. trunk systems, E911 telephone systems and 
related equipment. We also have an opening for a branch 
manager/technical supervisor in Las Cruces. NM. Excel- 
lent benefits package 
Fax resume to 505-244-3675 or send to: 
Advanced Communications, 2300 Buena Vista SE. 

Suite 132, Albuquerque, NM 87106 


System Technician 
Wanted (MD-VA) 


Responsibilities include installing, 
maintaining and rotation on call large 
simulcast systems. Excellent salary 
and benefits. Only experienced ap- 
ply. Send or fax resume and salary 
requirements to: 


ireless 


Communications, Inc. 

1803 Old Sulphur Spring Rd. 
Baltimore, MD 2122 

Fax: 410-247-4906 


Recruit in MRT Classifieds! 


Mobile Radio Technology March 1998 


Wireless Opportunities 
MULTIPLE OPENINGS ! 


ENGINEERS 


and 


TECHNICIANS 


Autoplex 1000 Switch 
Series I, Series II Cellsites 
MTSO, 5 ESS 


* installations * Optimization » Maintenance 


* 1 Year or More Assignments 
+ Paid Weekly 
+ Benefits, 401K available 


773.774.0001 


FAX: 773.774.5571 
6584 NW. Hwy Chicago, IL 60631 
email: FScontract@ aol.com 


Call of send resume to a 
FIRST ae: 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


* PCS / Cellular System Design Engineers 
* RF Engineers & Managers 

* Cellular Techs & Mgrs. 

* Paging & Two-way / SMR Techs 

* Facilities / Interconnect Engineers 

* Site Acquisition & Zoning Mgrs. 

* Construction & Project Mgrs. 

* Executives / VP's / GM's 

* Marketing & Sales Mgrs. / Sales Reps. 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
* Managers *Sales Technicians » Engineers 
Employer Inquiries Invited 


A ae Communication Resources, Inc. 


ei Se The Communication Personnel Specialists 
P.O, Box 141397, Cincinnati, OH 45250 
606-491-5410 Fax 606-491-4340 
E-Mail, Careercom@AQL.com 


United States Secret Service is seeking full-time technicians to in- 
stall, service, and maintain two-way radio equipment and systems 
supporting law enforcement and dignitary protection missions 
throughout the United States. Starting Salary $25K-$48K/Year; 
excellent benefits. All vacancies are located in Washington, D.C. 
Mail or fax resume. 


US Secret Service, Radio Communications Branch, 1310 L St. NW, Suite 800, 
Washington, DC 20223 Fax (202) 435-7305 


TWO-WAY TECHNICIANS 


Established 50-year-old Motorola MSS in 
Atlanta and Alpharetta, Georgia, has im- 
mediate openings for Bench, Field, and 
Lead System Technicians. Bench and 
Field positions require a minimum of 4 
years experience in maintenance and com- 
ponent level repair of Motorola or other ma- 
jor brand two-way equipment. System 
Technician must have a minimum of 5 
years experience in Motorola Simulcast 


Systems and ancillary hardware. FCC/ 
Naber required. Full benefits, top salary, 
good working environment. Mail, fax or e- 
mail resumé to: 


Atlanta Communications Co. 
1270 Techwood Drive N.W. 
Atlanta, GA 30318 
800-876-3184 * (Fax) 404-875-1691 
Email: 
THERADIOMAN @ MINDSPRING.COM 


| SCI provides integrated solutions & on-going sup- | 
port to the wireless and cellular marketplace. We 

currently have Domestic and International | 
projects in the following areas: 


I * Microwave  * Optimization/Tuning 
* PCS * GSM 
I * RF Systems © Autoplex 


J * Propagation * Networking 

I * Deployment * CDMA/TDMA 
* Domestic & Int’l Field/Customer Support 
* Switch/Software/Protocol Development 


q For immediate consideration, email or 
; fax your resume to: 


4736 Main St., Suite 7 MRT 
Lisle, IL 60532 
1 Fax: 630/960-2993 | 


FOE E-mail: sci@interaccess.com 
— ee ee ee ee ee ee 


PAGING TECHNICIAN 


Due to tremendous growth, Kansas Cellular, the State’s Largest Cellular 

Telephone System, is seeking a Paging Technician. Applicants should 

possess the following: 

* Ability to perform installation, testing, monitoring, maintenance and 
operation of all paging systems and associated hardware & software. 

* Ability to repair and complete warranty upgrades on paging units and 
all associated hardware & software. 

* Ability to provide technical support to customer service and cellular 
technicians. 

* Ability to resolve system trouble and to stand system watches. 

* Highly motivated and team-oriented. 


Qualified candidates will receive a full benefit package that includes health, 
dental, vision and retirement. Send or fax resume and cover letter to: 


Kansas 
Cetiular 


‘“e The State's Largest Cellular Telephone System 
Warranty/Repair 
ATTN: G. Thompson 
621 Westport Blvd. 
Salina, KS 67401 
Fax: 785-823-3856 


TELECOMMUNICATIONS TECHNICIAN LEVEL Il 
($3240-$3939/mo.) » Immediate Openings and Continuous Filing 
Four years paid experience in installation & repair of telecommunications equipment, in- 
cluding VHF/UHF/800MHz two-way radios, base control, and repeater stations and simul- 
cast Smartnet trunked radio systems. FCC General Radio Telephone License. 
lication: SACRAMENTO COUNTY EMPLOYMENT OFFICE 
710 J Street » Sacramento, CA 95814 
(916) 874-5593; TDD (916) 874-8609 


TECHNICIAN WANTED 
Must have minimum of 2 years exp. with fixed/ 
Mobile equip., installation, main. & component 
level repair of Motorola, Kenwood, Standard, 
Midland, Vertex equip. Send resume to: 
Kelley Communications 

1902 N. Gountry Club Dr., Ste. #10 

Mesa, AZ 85201 FAX: 602-969-2205 


Two-Way Radio Technician: We're Ex 
looking for a qualified 2-way radio tec 
are the Motorola Authorized National Service Center 
for yr rn) inant Seog Kentucky. If you are a quali- 
fied fic nch tech with Motorola experience and 


ing! and 
ician. We 


looking for a { opportunity, send your resume to: 
Commence Conummici aioe. 2347 Fortune Ct, 

Ste, 101, Lexington, KY 40508 (or fax 606-299- 8130) 
Arun: Becky Brown, We offer medical/dental ins., 

401k and other benefits. 
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Employment 


COMMUNICATIONS 
TECHNICIAN 


COMMUNICATIONS 
TECHNICIAN | 
NORTHERN IL / SOUTHERN WI 


Located between Chicago & Milwaukee, 
RADICOM Business Communications 
is seeking individuals for field/bench ser- 
vice. Electronics education and/or 2 years 
experience required. FCC or NABER cer- 
tified preferred. Service performed on 
various Two-way Telephone, Wireless 
data, Computer hardware/soltware, Serv- 
ing Public Safety & Business customers. 
Full benefits, 401K and Cafeteria plans, 
salary commensurate with experience and 
skills. 
Send or fax resume with salary history to: 
Radicom Inc. 
Attn: Cliff Hammarstrom 
2604 Chapel Hill Rd. 
Mchenry, IL 60050 
Email: Cliff@Radicom.com 
Fax: 815-385-4368 


Equipment For Sale 


Cp.ss GP-300 


GP-88 


SPECIAL PRICES and in STOCK! 
VHF 136-174 MHz 


UHF 430-470 MHz 
20ch or 16ch 
DTMF Keypad (CP-50/GP-68) 
Features: 
PL/DPL built-in 
9 DTMF memories 


Auto or Programmable 
Repeater Offset 
2 or SW Power level 

All (CP-50/GP-68) radios include: 
3 hour rapid charger 
1200mAh battery 


E-mail: info@nsiradio.com 


7 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS 


NSI Communications 
Tel: (253) 946-2426 
Fax: (253) 946-8311 


some items export only 


MAXON, TEKK, UNIDEN//working days 


Channel Element HO/Kirby Ent. 
4120 Kirby Rd. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870. 
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Continuous Testing 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations. Experience required, salary 
$3673-4448 per month, includes 
County contribution to the Public Em- 
ployees Retirement System for the 2% 
at 55 Plan; and includes payment by 
the County of the employee's regular 
contribution of approximately 7%. 
Excellent benefits. 


For an application, please contact 
Sue Jennings 
(408) 299-2711 
Equal Opportunity Employer. 


DULUTH/SUPERIOR 


COMMUNICATIONS 


Two-Way Radio * Cellular - Paging 


TECHNICIAN WANTED 
Established MSS, (Former COSC) is 
looking for an experienced field service 
technician to join our team. We offer a 
competitive compensation package with 
company vehicle and a superb quality 
of life in the beautiful Duluth, MN area. 
Send resume and salary req. to: 
Duluth/Superior Communications, Inc. 
711 Hammond Ave 
Superior, WI 54880. 


BROWARD COUNTY CIVIL SERVICE OPPORTUNITY 
SENIOR COMMUNICATIONS SYSTEMS TECHNICIAN 


Salary Range-$36,784 - $54,547 per year 


Requires completion of two (2) years of college level course work in telecommunica- 
tions theory, radio and electronics technology, or related field, and four (4) years expe- 
rience in radio and telephone systems maintenance and installation, which must have 
included two (2) years supervisory experience; or any equivalent combination of train- 


ing and experience. 


SPECIAL QUALIFICATION REQUIREMENT: Possession of a General Class Fed- 


eral Communications Commission (FCC) Radiotelephone Operator’s License as re- 


quired by assignment. 


Official applications must be received by the Broward County Division of Human Re- 
sources by 4:00 PM on March 27, 1998. Official application may be downloaded from 
our web site at http://www.co. broward. fl.us. and mailed in or obtained from the Broward 
County Division of Human Resources Staffing Center, 115 S. Andrews Ave., Annex B, 
Ft. Lauderdale, FL 33304. Phone (954) 357-6444. 


BROWARD COUNTY IS AN EQUAL OPPORTUNITY EMPLOYER 
AND PROVIDER OF SERVICES 


Equipment For Sale 


fe 4 We Nationally Distribute 
= Uniden Land Mobile 
and MX-COM 


Circle (101) on Fast Fact Card 


Check out our Web specials! 
www.radiocomm.com 


¢We have a Flat Rate Repair service. 

¢We do Installations of MX-COM boards. 

*Wholesale Prices to Dealers Only, 

We carry a wide selection of both radios and 
accessories for your convenience. Shop at 
just one place rather than ten for all your 
communications needs. 


fax: 612-884-8356 
email: sales a@radiocamm.cam 


TELECOMMUNICATIONS 
SUPERVISOR 


Rural Electric Cooperative has a career op- 
portunity for an experienced Telecommu- 
nications Supervisor. This position requires 
a minimum of 6 years hands-on electric ulil- 
ity technician experience in telecommuni- 
cations with no less than 2 years supervi- 
sory experience. Must have a good work- 
ing knowledge in analog and digital micro- 
wave systems, two-way radio, SCADA, 
power line carrier, telephone, P-M-P radio 
systems, antennas, multiplexing equip- 
ment, bench repair, licensing requirements, 
and the ability to maintain accurate records 
for documentation. Must be able to direct 
and assist the installation, troubleshooting, 
testing and maintenance of system tele- 
communications and all related equipment. 
Will be subject to 24-hour call, working in 
shop, and field. GROL preferred. Must 
have valid driver's license and a good driv- 
ing record. 


The Cooperative offers a salary commen- 
surate with qualifications and experience 
plus NRECA Benefit package. Please send 
resume with salary history to: 


Personnel Manager, 
Northeast Missouri Electric 
Power Cooperative, 

P.O. Box 191, Pal , MO 63461-0191 
or fax to 573-769-4358 


Positions Available in Southern California 


Rapidly expanding MSS/Motorola Full Line, Nextel dealer is searching 
for experienced professionals for the following positions: 


¢ Field Service Technicians 

¢ Shop Service Technicians 

* Radio/CCTV Sales 

* Nextel Sales 

* Maintenance Contract Sales 
Excellent opportunity for self-motivated professionals to progress within 
the company. We offer continued education, competitive wages, full 
benefits, factory training and possible re-location assistance. Two loca- 
tions; Tri-county LA area and Ventura/Santa Barbara area. 


Contact us via: 


Telephone: 310-532-3211 
Fax: 310-532-8411 
E-mail: 104437.3074 @compuserv.com 
Web site: www.advancedelectronics.com 


= Advanced Electronics 
=— “Our employees are our most valued asset” 


Equipment For Sale 


WILAN, Inc, is a pioneer in the field of spread spectrum 
wireless communications, specializing in high speed 
Internet access, LAN/WAN extension, and remote data 
acquisition and transmission. Hutton Communications, Inc. 


is an authorized WiLAN distributor. 

HUTTON 

ef Lod { or, 
AE x. 


Atlanta 
800-741-3811 


Chicago Dallas 


800-435-9313 


SERVICE MONITORS 
FOR SALE 
MOTOROLA R-203BDHS $6,250 IFR 1200-S 
MOTOROLA R-2008/D/HS 6,200 IFR 1500 
MOTOROLA R-2004/D DES . 8,500 FR-COM-120A....... 8, 
MOTOROLA R-2001/CHS . 4,200 IFR 1100 4,500 
MOTOROLA R-2600/A .. 7,500 IFR A-7580 .......... 6,500 
FOR SALE 19 R-203B/D/HS SERVICE MONITORS 


$6,200 


FREQ. RANGE-1 MHZ TO 1 GHZ, SPECTRUM ANALYZER/ 
SWEEP. DUPLEX GENERATOR, MULTIMODE CODE 
SYNTHESIZER, CELLULAR/TOR TEST 
ASKING PRICE $6,250 EACH 


USED TEST EQUIPMENT WANTED 
RF IMAGING & COMMUNICATIONS 
510-229-2034 FAX: 510-229-2035 
http://www.best.com/~rlimage 
e-mail; rfimage@best.com 


Contact Hutton for product and 
application information. 


800-442-3811 
Circle (102) on Fast Fact Card 


Now, here’s a switch! 


wireless data 
communications 


automatic (ON///EEG timer switch 
for two-way radios, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Denver 
800-726-6245 


Seattle 
800-426-2964 


Precio Prevents Dead Batteries. 
MADE IN U.S.A. 
PROTECTS YOUR RADIO. 


SUOCESTED ONLY $74.95 SST 


12 AND 24 VOLT MODELS AVARABLE 


CALL NOW FOR MORE INFORMATION: 
ASK ABOUT 
OUR NEW 
DEALER KIT" 


RADIO SYSTEMS, INC. 
HAS FOR SALE THREE 
900 MHz CONVENTIONAL 
QUANTAR/QUNNTRO 
100 WATT REPEATERS 
ON SITE, NEVER USED. 
MODEL T5365A. 

CALL LOU PETILLO AT 
617-593-2320 FOR ANY 
ADDITIONAL INFORMATION 
YOU MAY REQUIRE. 


400 Highland Avenue 
Altoona, PA 16602 


800-458-3410 


10) Cragetuaen 


Circle (103) on Fast Fact Card 
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Equipment For Sale 


ERICSSON 2 


Mobile Communications 


* service parts at discount prices 


INTERNATIONAL SALES 


Phone. 


Wholesale Dealer 
Call for Our Low Prices 


Cooper-General Corporation 
175 Fontainebleau Bivd., Suite 1-K 


Miami, Florida 33172 Or 
| GENERAL | ; orn 
Fax: ~009- 


305-559-6624 


Circle (104) on Fast Fact Card 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA‘s lowest prices 
SP50—P110—GP300—SM50—SM 120—M120—GM300 
will absolutely be SHIPPED TODAY! 


Full line of previously owned trunked & conventional radios 
HT600/ VISAR/ HT1000/ MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/MAXTRACS/ 

PP1000X / MTX / MTX8000/ VISAR/STX/EXPO 


RADIO EXPRESS INC. 
OFC: 800-545-7748 FAX: 703-830-8710 


e-mail: radios4sale@juno.com 
All major credit cards accepted 


Circle (105) on Fast Fact Card 


C.W. Wolfe 
Communications 


(( Buy - Sell 


Trade 


All Brands of 2-Way Radios & Equipment 


1113 Central, Billings, MT 59102 
Tel: 406-252-9220 Fax: 406-252-9617 
Call or write for our current flyer 


or visit us on the internet 
http://members.aol.come/cwwolfecom 


BAR-CODE PRINTERS 


PAGER & CELLULAR LABELS 


1467 Leh 
Carroll oe exas 75007 
800-875-7859 

Fax 972-242-0959 


, Suite 111 
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All CCIl 
Labels 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


EQUIPMENT FOR SALE 
MOT MARATRAC 100w 42-60 me mobile wiaccassories ...... 
MOT MOCOM 70 UHF mobiles, with accessorlos oir rins 
MOT MOCOM 70 UHF baso. PL 
MOT HT600 VHF portable with charger . 
MOT MAXAR/MOXIE UMF mobiles ............. 
MOT MICOR 42-60 mc, 100w mobiles wiaccossones ....... 
MOT MICOR UHF 100w mobilen wiaccessories _...... 
MOT Portable Test Set 
MOT T1600 remotes 
MOT MITREX low band modes, 30-40 mc. GOw wiprvats line 4 extender 
Clean with accessories ine 
$9... 
10 of more : 
MOT RADIUS low band mobée, 60w, Gch, 42~ 50 me. 
MOT MSR2000 100w UHF base, would make repeater 
MOT Expo UHF portable C i 
MOT Radius VHF 45w 16ch scan moblies . 
MOT Syntor X VHF 110w mobiles with pecessories fais 
GE PHOENIX SX UMF moties, brand new. in boxes 
GE PHOENIX SYSX UHF mobiles... 
GE PHOENIX SX VHF mobiles vo... orn] 
GE DELTA low bond mobile 100w, 30-36, "wiactestories . uve iy 
GE PLS UHE 16 frog, portables, brand new, in boxy with chargers 
GE MASTR || 100w 800mc repeater. 44° cabmet. mint 
GE New MLS UHF mobiles ars 
GE Sultcese programmer wih sotteare, | no iO priener i oeientokig 
GE MASTR 1 200w ben, 2-50 inc. Lite model, mint condition cont ty 3. 500 
GE MASTR # 100w UMF contnuows duty reponter. 44° cabinot _ 2,600 
GE MASTR Ii 100w base, 42-50 mc. contnucus duty 
GE MASTR I! 1!0w base, VHF _ 
GE MASTR # 42-50 mc mobion wlaccossories. 1000. 
GE Delta monies, 100w, 42-50 mc, wiaccessones - 
GE MLS low band mobiles, 42-50 me _ 
GE New Ranger 100w UHF wih used accessones 
GE MASTRA It 100w UHF mobiles, 450-470 mc_ mint, meeBng full factory 
spees. WICG, rocetver pro amp, tene out timer .. wilh accessoring 400 ea. 
... without accessorins 325 oa. 
ZENITH Laptop 286 cornputer, vory clean 200 
ahaha capone ater he terrsiceaty vibe cai 550 
Hewlett Packard Modo! 403A AC transistor voll meter ...... oe 190 
Midland UHF mobiles, Model 70-526BXL, B 10g. ucceren cor VES OM, 
Pre-Paid Orders Only 
N.H. COMMUNICATIONS CO. 
P.O. Box 5342 
Manchester, NH 03108-5342 
Tel: 603-668-3004 


Circle (106) on Fast Fact Card 


KASK PRODUCTS L.T.D. 


Two-Way Radio Steel Brackets 
hold radios in vehicles 
so they can’t be stolen. 


Call with sizes for prices 
1-800-417-7182 


Bug & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two -Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 


SABERS — SPECTRAS 


« MOT SABER IE, H44SAG7139CN, UHF, 
5 WATTS, 24 FREQ., EXCELLENT 
COND'N, DEC. 1993 S/NS $250 ea, 


* SABER SPEAKER MICS, NMN6166 ...... $40 ea. 


« MOT SPECTRA, D44KMA7JA4K, 
UHF, 40 WATTS, COMPLETE................ $450 


. Call 901-755-1514 
Railcom Box 38881 
Germantown, TN 38183 


Radiuy 


Classifieds 


BUY * SELL * TRADE * CLEAN WORKING EQUIPMENT 


20-GE 900 MHz-PRC-8/9 45W Repeaters & Dighal Paging Station Call 
10-900 Wiz Paging Tx Met, GE. Granger -Call 
20-Mast |!-E 75W UHF Modide Repeaters w/ Duplexer Hucy From $495 
50-Micor Base/Repesters 100-376 Walt Low or VHF r 
1443F-5000 UHF Repeater 100 Walt, NEW 402-420 MHz _. - 

3-MSF 6000 Repeater 450-470 C34CXB 

1-MSA 2000 Gase/Paging TX C74GRB 

20-Mastr |! Base/Repesters 50-250 Watt Ali Bands 

5-GE Delta/Ranger Base 110 Wan 

SO-GE EX |! Base/Repeaters 60 Walt 

20-Mitrek Base 100 Watt All Bands ., 

25-Aerovon Pioneer 1000 VHF Repeaters 


200-Mitrok 30-39 Mrz 100 Watt 
20-Milrek 30-39 Mrz 60 Watt. . 
O0-Miwek 39-50 Mriz 60 Wart 
50-Syntor X 30-50 MHz 100 Watt 
100-Deha 36-42/42-50 MHz 100 Watt . 
200-EX tl 36-42/42-50 MHz 60-100 Walt 
200 Maat | 30-50 MHz 60-100 Yat 
20-Midland 70-0668 100 Wan FM 


1O-Gymor X OOOO 140 Walt eer reer eee 
BO-Gyntor X10 Wath 2CH oe cece e ee 
90-Micar 45-100 Watt 4 Ch ....... ‘ 

20-Mastr |1 60-100 Wath@Ch ..... 
2-Ranger 100 Wart 130-152 MHz 


15-Symiot X 9000 110 Watt 0.6.0... 
10-Phoonx 3X 26 Watt 2 Ch 

20-Syntor X TI4VBI 32. Ch 40W . 
20-System 9000 PAC-AT 4KEASOOGA 
50-Mastr | 45-100 Watt Repeater Buikders 
30-Mitrek T44JA 50 Walt ...... 3 
5-MVP 25-46 Watt Repeater Bulider _. 
50-Micor 45 Watt 12h 


LLL 


60-Maxtrac BOOT 15-35 Watl B-1-5-7 
10-Privacy & Phones _ sc 
20Johnson 8700-8715 

30-Syntor X T45VBB Conventional 36 Watt 
20-Spectra (OO'B7 . - q:0538 

20-EX || 95 Watt Wi PA acne te 


100-Moatara, Micors, Traxars, Midland, TAG, TEC, ‘GE. 


3-GE/Panasonic TO 2310 Programmer 
40-Centracom I Control Eq. Consoles BIM. CEB, Panels, Cabinets. Call 
2-Cantracom | Consoles & Lots of Parte vo ike wsiv 
20-GE Vote Receiver & Voter Panels bans 
S00-MOT & GE Tone & OC Remotes Al Types ... 
BARNETT ELECTRONICS INC. 
330 HWY 236 W., Leneke, AR 72086 
ORDERS & BIDS: 800-423-3858 PAX: 501-676-2475 
© Vor Expanded List, updated weekly, look for ws on the Internet. 
Address: 


HTTP: //www.barnetteles 
Info: 601-676-5506 
VISA & MC Acepted, NO COD’s 


We ¢a PURC 5280 Bases. SROANr O25344 
hes €2 PURC SCO Gases, HOOMM, COSILSt INIA 
BUY 4 0 


ys ¢ 
AND SELL 5 ca SYNTOR XX BOOMM?, THSKAISGTIAK 
USED MAXTRAC, GOIN? DISMOASEASAK 


MoTOo R 0 LA TRAXAR, SOOMH2 DwNTOALGOD 


ea MPXGID, DOW M5uMF HAN 
GE AND 168 


bald SO0MH 
ERICSSON ; 
FM 
TWO-WAY 
RADIOS 


sac On Com Role 
e2 Ml COR heen 


UASTR © Bayes 46 
SYNTOR x 9009, 200M T 
MITREK, 460Mrir 1441306000 
MICUA 480IHe, Th4m1A6909 
ta GE PHOENEX Sx. af0ny NSOCS 
EXEC ti 480MM 
17 2 Gt MVP 460M 
23 ee MAKAR Power Sup 
e2 MITREK Base, 1SSMil) 
3 ca SYMTDR, 155AMMe, Th, 


130 West 
Fayette St., 
P.O, Box 395 
Deriver, IA 


4 RARNAS 
MEYGMU T2088 


2a. DICTAPHONE 4090 20 ch Aecorgers 
ta MOTONGLA SYSTEMS 00 Sn 


2a. Desktop enor 40 23, Tone Ramone Marte 


WANTED: AAD! Mobiles, Portables, 
Repeaters Is ie Syntors * ALL RANGES 


Equipment For Sale 


! 
INVENTIVE 


Engineering. 


VOYAGER™ Aluminum Base Station Antennas: : 
Feature modern resins as insulators, a corrosion resistant space-age, 

gold anodized finish on the aluminum, a patented weather resistant internal ts 
matching network, and a chrome-plated brass “N” connector. ; W 


Invader™ Low-Visibility Base Antennas: 

3dB collinear antennas designed for small coverage area applications in 
urban sites, Feature tuned bandwidth-expanding network that ensures an 
excellent VSWR, 


Phantom™ Patented Low-Visibility Antennas: 
Provide wide bandwidth and low-angle radiation pattern. New “field 
diversity” element reduces annoying drop-outs and dead spots found 
with standard antennas. 


GENESIS Wide-Band™ Mobile Antennas: 
Feature a patented unique network that compensates for the 
change in impedance with frequency, thus vastly increasing 
useful operating bandwidth. "No coil design” allows for quick 
“out of the box” installation, easy user upgrades, and lower 
labor costs - there is no need to trim the whip! 


DISCADOO™ Low-Visibility Mobile Antennas: 
Designed for cellular. SMR, 900 MHz, and PCS appli- 
cations in high signal-density areas. Available with a 
permanent self-adhesive strip, or industry standard 
NMO mounting socket. 


For durable and reliable products, peerless production 
and unequalled service, let us show you why there is only 
one choice... Antenex. 


== me a 
i, ANTENEX@. 2 
2000-205 Bloomingdale Road ™ Glendale Hechis, IL 6013§ 


In the USA - Phone: 800-323-3757 Fax: 800-851-9009 
International - Phone: 630-351-9007 Fax: 630-351-9009 


Come visit our site today and place your 
order on-line at www.antenex.com! 


Circle (108) on Fast Fact Card 


USED RADIOS 


Handheld Repeater Controller ay Low Pricaal 


Convert any handheld or + MICOR *GE 

mobile radio into a simplex or * MITREK *RCA 

duplex repeater systam. * PORTABLES * ACCESSORIES 
Ideal for setting up short-term * MOCOM 70 * TONE ELEMENTS 


* MAXAR * CHRYSTAL ELEM. 
*RPTRS * BASE STATIONS 
Large Quantities * (940) 433-5452 


Advertise in next month’s MRT Classifieds 


March 1998 


emergency service repeaters 
at remote locations or disas- www.spectrum-usa.com 
ler sits. SPECTRUM Phone: 800-555-2788 4. 
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Equipment For Sale 


CELLULAR & PAGER LABELS 


Q? Labels for pagers, cellular phones and two-way radios 
Vane y with your company’s logo. Warranty labels for batteries. 
of Bar-code printing systems. 
Call us for free samples. 


ADVANCE LABEL & TAG 

L 1725 N. McDonald St. 
A SF we Mckinney, TX 75069-8230 
1-800-466-5345 FAX: 972-548-2518 972-542-5345 | 
www.altag.com 


World Class Service for Worldwide Customers! 


Wireless... Remote... Control... Anything... 


products. 
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fax 403-337-3084 
http, www.pagetap.com 


PageTap, Inc. 


TUE WIRELESS 
tele. 


CONTROL SOURCE. 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


Quantity Equipment List Price 


— Af‘ CATIO 

Specials of the month eve's back, formerly of Grego Electronics C O01 Scientific-Atlania 46534 BERTS Transmitter (DS1/1Ci2) . $1000 a 
GE SF fA 40w, hi-band mobiles, 1 -type, less Bcconsaties.:3 pean a ¥ te iia 01 Scientific-Allanta 4654a BEATS Receiver (DS1/1C/2).,.. $1200 ae 
GE Phoenix hi-band mobiles, crystal-type wimic, 3 items ... E oe nf % S10 10 yolresan B560 BOOmhz LTR Portables . .. $125 ea 
GE DELTA S or SX Mobile—1 10w, hi-band, 150-170 range wiaccessories Bans Cantracom Ii wth CEB & 2 Dispatcher consoles. $4500 ea ms 
GE MPS Portables ayimesizee version al MPX high band with batiery ‘ 10 Moora Maratrac 110M¥ wiaocessones A2 head 342 avez . $325 ea 
oe ge Ee RAN si base power supply .. idee jotrecn 955 UR 

§50 16+ Trunked control hea us 4 Wires Ww Wel ‘ 
SerRSte uSiae s S Sun Ut peut ih Bes ea a 

lobiles 40 wa Programmablo with accessories 
MOTOROLA MX 350 ConverlaComm char 518 Nolo Mio Base TOW G2 in. 
MOTOROLA HT220 Parable h-band CO ; AS IS 8 for $100 
MOTOROLA MAXAR UHF Mobiles with accessorie: a 4 365 
MOTOROLA Hi-band of UHF P100 poriablos .. ‘ 
P100 HT90 read Motarola hi-band ar UHF HT90 portables . $65 
Catalog Available If you can’t u Call (973) 772-0704 


*S0335u « SLN3SW3TS3 ¢ SSIYOSS3AIOV « Sdid1S + Saquvod« 


* BOARDS * STRIPS * ACCESSORIES * ELEMENTS *REEDS* 


¢ TRADE « 
Ange 


«SELL 
7114S « 
ages 


ohnson LHF 
TE TMK ASIS Gra. tite 
GE Det S 100 UH vel anos 


Voor L4 ; 
Moe Moo Bue en gp rd EON 
600 


«BUY 
e3q0VuLs 


sie 9a 
Was MTX BOK u-en rsstd 
Hook Mara: 800 B56 
Moora Meas 600 mz 
Lndast 778F2 17-198 wth hoestindby 
On. 700 


BUY & SELL: 
LTR-800MHz & SOOMHZz EF Johnson * Kenwood « Uniden 


MOTOROLA 


UHF * VHF © 800MHz * S00MHz : 
* Mobiles * Portables * Repeaters « Amplifiers * Paging Transmitters 


ERLING 203 1.800.786 aes 75069 


SSOCIATES, INC. ss be ae 


Nabonwice Purchasing and Sales pf Used 
Two-Way Radia Equipment WWW. usediwoway.com 


Fanon FL1:2 1.7 Sry Sh sey 
(000 Assorted Titabs tehom sqyaing mockias ... 

Np beel alba 

Radavel can 

Sra Sen sn 

MC) Term 


ane i ig i . 
Motorod NMieor 42-50 A, 230v ..... es 
Miotoroa Miu, 42-50 Ph. Bw wa 
GE Maser 110, 25) wih arses 2 
OWow Listings 0 
Call Chases or James at: 336-769-2885 


BSESSESSAGSSSSSSARSBRSSRRESERESS 


fame atible Motorele 
e Fregremmin Equipment 


RADIUS* SP5 99. 
Package Deal Discounts..15% 
GP300/P 110, HT5O/P100, STX, 
Gemini. VISAR, JEDI, HT/MT 


Let us do the work for you. 


Call Dawn Rhoden 
for space reservations 
at 800-347-9375. 


SABER, SPECTRA’, RADIUS” 
\ MOBILES, MAXTRAC*, and More! _ 


Or send copy/ad materials to: 
Patti Lee 
9800 Metcalf 
Overland Park, KS 
66212-2216 


Mobile Radio 
Technology. 
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| 


\. http://www.dejavue.com/panik 


MOTOROLA, GE, MISC. \ 
GP68 VHF wikeypad, batt. ant fF _--- $600 


1 

1 GP68 UHF wrkeypad. Batt, ant. & rapid charger “New ___ $600 
2 TSO VHF 2ch widalt, ant & rapid charger $200 
4 MISO UNF 2ch wibatt, ant & rapid charger = $200 
2 HT600/P200 VHF 2ch w/hatt, ant & sapid charger ...... $250 
8 HTGOO/P200 VF Gch what. ant & rapid charger ....... $276 
3 M1600 UHF 2ch intrinsicalty sate w/batt, ant & charger ...., $275 
2 MT1000 6 ch 35-42 MEG scan wibatt, ant & charger ....... $300 


Wt HTI000 UHF/VHF 16ch w/batt. ant & slow charger .......... S451 
1 J¥1000 UHF 16ch keypad w/batt, ant, charger & prog. key . $900 
§ Hall VHF remote AS S0w 146-174 complete "New" . $900 

6 MTX8000 BOOMhz 16ch B9 w/batt, ant & chart se rsaveteeneeene $OOD 

% MTS2000 8OOMAz Flashport 48ch wihatt, ant & charger "New" $1200 

7 MFS$2000 DES XL Modules NTN7280A i 00 

7 MIS2000 600 wOES Xt 4ch. batt, ant & charger “Mew _ $1500 

; Spectra 900Mnz mobile 35w AS dashmount $550) 


Johnson Prom Programmer 2 LTR 250-3020-200 $300 

1 set Johnson LTR system 5 units 1 base 242-8700 ..—.. $500 
4 GE PCS VHF display w/batt & ani. PCSH3 .. $100 
18 GE Della 110w VHF mobile onty N3A111 = $55 
12. GE Delta GOW VHF mobile ont $35 
1 GE 100w Ranger 150 base w/DC remote N&A206 $750 
4 GE Ranger 100w VHF $-550 remotu head wwceons $150 
19 GE $960 Remote head ....... argues arisanssad SOO 
22> GE $990 Aemote head .......... a rhode vee $45 
8 Phoenix-SX VHF 15w mobile 16ch wipalm mic $100 
23° GE MLS VHF 2ch 25w mobiles {radio only) BRR $75 
6 GE MVS VHF 2ch widisplay comes w/palm mic sansesne O78 
8 GE MVS VHF 16-32ch widisplay (scan) NPH20 $125 
12 GE TMX8415 a00Mnz mobile wipalm mic $50 
15 GE TMX8615 800Mhz mabite w/paim mic ntl $75 
5 GE [Mx8825 B00Mhz mobile wipaim mic $75 
12 GE MOS Sch 800Mnz mobdits w/paim mic $75 
16 Benda King 800Mnz portables w/hatt & ant mans SED 


1 pt Maxon UHF 10ch synthesized hi/power complete ~~ $225 
9 Midland UHF 450-470 8ch 25w complete $150 
3 sel Uniden 6 radios UHF Bch batts. ants. & 1 rapid charger $500 


1 Standard B00Mhz Programmer A3500 SHER) 
1 Standard Eprom Burner UHF/VHF A3400 $200 
9 Octapon 16ch VHF kaypad handheld complete we elias . $75 
3 Sinclair VHF 4 can 100w duptexers Q202GN ba setteveevewneee $400 
1 Unque 47O0SMCHC Removal/Raltow station complelwOB0 . $2500 


407-253-0889 “i month warranty” 


M-Thurs 9am-7pm EST — Ask for John 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
$25.00 - $35.00 


Crystals 
We Buy Used Elemenis 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) + 800-237-6519 

FAX 504-361-5526 


FOR SALE 
22 Midland LMR 
70-1530B 
UHF Radios 
As a lot or $155 each 
(909) 873-1319 


AE-2.... 6 Memories 


High Speed DTMF Encoder 


* 2-WAY RADIO 
* BROADCAST 
* SECURITY 


* 6-26 VDC @ Sma 
* 180 DIGITS 


Pipo” “Communications 
Emphasis 1s on Quality & Reliabiluy 
P.O, Box 2020» Pollock Pines * California * 95726-2020 
CALL 530-644-5444 
or Fax: 530-644-PIPO (74761 


INTERNET:75521.327 Meecompuserve.com 


+ FIELD PROGRAMMABLE 


Qty. Pricing Available 


$79 


detailed info sheet 
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MOTOROLA 
RADIOS 


in stock now! 
« SP50 * Quick Delivery 
«P110 ¢ Free Program 
*GP300 =» VISA/MC/AMEX 
*GP3500 » Accessories 


800-710-7999 


Fax 714-377-3817 
E-mail: radioinfo@aol.com 


Total Hours 6am-5pm 
Communications West Coast time 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—$50 * VISAR—$110 
HT600-$48 * MOBILES—$25 » SABER—$55 
HT50—$50 » STX—$35 « SPECTRA—$35 
PROGRAMMING INTERFACE—S95 


ROADRUNNER COMMUNICATIONS 
PO Box 654 « South River, NJ 08882 
Phone: 732-254-3232 
Fax: 732-257-4622 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 


BIRD 150w Load model 8135, new 
PD 636-6 VHF Duplexers .......... 
$825 Systems Control haad 
RANGR/Delta EDAC Table top sta, 
ZT-1500 Alexander analyzer, new 
MLSL261 42-50 8ch wiace. .......... 

MTL UHF 4w Portable w/charger .......... 
MPI! UHF 4w tech. special ............ ; 
MP1 8-unit multicharger, checked 
RANGR 450-470 less acc. 100w a 
Delta-SX VHF 110w less acc. 0.0.00. 
Delta-S VHF 110w jess acc ‘ 
Delta-S 450-470 less acc. 100w..... 
Delta-S 42-50 fess acc. 110w ....... 
Delta-S 42-50 less acc, 60w 
MVS Remote mount kit, new ... 
MVS Control panel 16ch scan ,. 
MLS-1 Control panel &ch sean ........ ; 
MLS-1 Control panel 16ch no scan .. 
MPA/MPDIPCS Speaker mic. 
MRK Speaker Mic. ....... = 
DSTAO1 MVS Deskiop sta., new ........... 
MASTR II C-500 Sch w/scan, used 
MASTR I! C-500 single ch, new 
MASTR Ii 150-174 110w no/acc. 
S-990 128ch head wwarranty ............. 
CH6SA1 MPA 6 slot charger, new ...... 
MPS/MPR/MPX/MPUMPD Chargers ... 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road + Forest, VA 24551 
Tel: 804-525-0068 © Fax: 604-525-0078 
www.newlondontech.com 


STATION _IDENTIFIERS 
Morse code and Voice ID 
3 monitors and 3 timers 
Several models available 
Special prices for a limited time 


RACOM sHraten 


§-351-1755 


Cooo 


GENUINE WHOLESALE 


Milein 
(800) 959-2899 


e-mail: 
info@kleinelectronics.com 
Web: 
www.kieinelectronics.com 


2-Way Radio Dealers: Call our huge warehouse now for 
current wholesale prices. We are in business to 
increase your business! 


Batteries for Motorola 
GP300 Radios! 
Metal Hydride NiMH Battery 


MOTOROLA 
GP300 

2-way Radios! 
Brand new 

with Warranty! 


with Panasonic cells! 
On Sale Now!! 


2Piece 


~ Surveillance 
Micropnone Kits 
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Classifieds 


Equipment For Sale 


* PAGERS * PAGERS * PAGERS * PAGERS» PAGERS « PAGERS + 


MOMANUS 24% 
OMMUNICATIONS 


SO00MHz 
PURC 5000 
Wr ee 
AVAILABLE 


¢ Pager Repair ¢ Refurbished Pagers 

¢ Factory-trained techs * New Motorola & NEC Pagers 
* Fast turnaround * All freqs. available 

* All work guaranteed «¢ Parts, accessories & 


We Buy Pagers __ 
“ONE CALL GETS IT ALL” 


400 North Fifth Street 
Blytheville, Arkansas 72315 
Phone: (870) 763-6250 * Fax: (870) 763-6533 
E-Mail: memanus @arkansas.net 


Web Site: www.mcmanuscomm.com 


* PAGERS * PAGERS + PAGERS ¢ PAGERS» PAGERS ¢ PAGERS + 
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Trle BEST WAY 
TO GO TWO War 
uniden ZETRON YoCom Ed! com 


MWYAESU & music» CES a 
DECIBEL 


AA MOTOROLA 
Authorized Paging 
Systems Desler 


P 
A 
G 
E 
R 
Ss 
P 
A 
G 
E 
R 
Ss 
Pp 
A 
G 
E 
R 
Ss 


HQIMOPUVs MPAMOPdsH“IMOYV 


Selectone ANDREW EXxIDE=> 


SAMLEX,)-G) [RAMSEY] gaff A=. SmarTrunk 
SOLAREX FBI JVC 524.2... WACOM AOEMCO ROHN 
KENWOOD CELWAVE Gycuiy AVYCOM 


aro Ci 


E-Mail:epcom @ whc.net 
1630 Paisano Dr. 
Tel. (915) 533-5119 
Fax (915) 542-4701 
El Paso, Tx. 79901 U.S.A. 


Se neitadinndeeeieen Taran t 


ee ate ATE 


Any Product... 
..Always in STOCK !!! 


CALL NOW and Ask for Your 
FREE Catalog 1997 
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vust EQUIPMENT - auy & SELL! EAGLE TECH INC. 


wn 1609 mt sean sie = 96/97 CROWN VICT LUMIN 
= BRONCOS-B -CHEROKEE 


wens eh ToMa 
Motosoks RB00C CBS s 


) HOLES | 
FULL UNTRAPPED SOUND 
FROM BEHIND THE GRILLE 


WIG WAG FLASHERS 
Solid State Driven Relays 
100% Solid State Electronics 
5 Models to choose from starting at $29.95 
Quaniity discounts available, 


TEL: 1-800-414-3245 


Teaser on or 
098 2 S7HOS PBSIA ESA 2) Gru 
Synth. 100 one Sig. Generators 
Fhuxe 060A 
HP M0024 Mansur 


200 ~HPS6S/A $200 
emery + Recewe $18. 500, HP BIOL Mevchelatian Ari $9200, 
1850; HP49354 TIMS $1400 
St ogee Exe: dren 4) S925, New Sateo 

S254 on S510 Oegtal Transmes: 


“Amtronix 
Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 
hitp://www.madbbs,com/amtronix 
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AM-FM 


SERVICE MONITORS 
Bought & Sold 


IFR, Motorola, Wavetek, 
Marconi, Triplet, HP. 


FOR QUOTE CALL: 
TEST-TRONICS 


Full Calibration & Repair 
Reasonable Rates 
A division of Communications Signaling Inc. 


888-423-2565 
805-251-2244 
Fax: 805-252-3100 


FOR SALE 
MOTOROLA R-2038/D/HS 
SYSTEM ANALYZER 


FREQ. RANGE 1MHz TO 1GHz, 
SPECTRUM ANALYZER, DUPLEX 
GENERATOR, SWEEP MULTIMODE 
CODE SYNTHESIZER, CELLULAR 


ASKING PRICE $6250 EA. 
11 UNITS AVAILABLE 


RF IMAGING & COMMUNICATIONS 
§10-229-2034 FAX: 510-229-2035 
http://www.best.com/-~rfimage 
e-mail: rfimage @best.com 


| Quality used equipment such as Motorola, } 
G.E., EFJ, Midland, Radius, Etc. Contact 
us when you need equipment or when you 
have something to sell. Replacement 

' parts and units of all types available on ‘ 
short notice. : 
GET ON OUR MAILING LIST! 


(Please mail or FAX us your letterhead) 


MDM Radio, Ltd. 
4 1629 B North 3ist Avenue 
email= Melrose Park, IL 60160 


_ mimcio® Tel, (708) 681-0300 
Sen’ BAX (708)681-9800 _ 


Sell it FAST! 
in MRT 
Classifieds. 


Classifieds 


Equipment For Sale 


MOTOROLA RADIOS FOR LESS 


WETEC ELECTRONICS xe 
Radiuy 


Motorola quality & Wetec pricing — What could be better! 
1-888-GO-WETEC (END USERS ONLY) 


State & Local 
Governments 
call TODAY! 


46-93832 


Visit our website at: www.wetec.com 
Wanted to Buy: Motorola Privacy Plus System & mobiles, too! 


NOBODY SELLS 
MORE FOR LESS 
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HEAVYWEIGHT 
CHAMPIONS!! 


INDOOR SERIES 


BOTH SERIES ARE: 


OUTDOOR SERIES 


ve NEMA RATED 


ve MADE OUT OF 
OUR OWN 
ALUMIFLEX 


ve SURGE 
SUPPRESSORS 
NOW AVAILABLE! 


“¢ Rounded corners 
Powered textured finisH 
‘+ Adjustable rails (front to rear) 
Two doors with locking system 
‘+ Available in: two heights... 
30 inches and 42 inches 
and three depths.,.17 inches. 
25 inches and 34 inches 


D.D.B. UNLIMITED 
THE CABINET PEOPLE 


800-753-8459 


ve ALUMISHIELD—Top cover protects cabinet 
from the sun's heat and falling ice 
ve Rails—Fully adjustable and alodine coated 
ve Doors-—Front and rear doors secured with 
stainless steel padlocking handles 
ve Vents—Front and rear, top and bottom with 
filtered panels (included) 
ce Available in: three heights... 
50 inches, 62 inches and 78 inches 
and three depths...25 inches, 
34 inches and 42 inches 


Fans, A/C Units & 
Heaters Available 
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15 GE Phoenix SX UHF 16 ch. ..........-. sous $150 ea. 
10 GE MLS, 2ch on 47MHz .. $225 ea. 


1 GE M2 VHF Rep. Mint 


20 GE MASTA II mobile, 30-36, 100w 
10 GE CA2112 monitor/voting rec. UHF ........ 
15 COM SPEC TS-32 TONE BDS .. . $25 ea. 
Lots of older GE parts, ICOM, VERSTONE CALL 
Call DAVE at 900-500-8055 
Box 462 = Faribault, MN 55021 


Used Test Equipment fom sale: 
SUN-64134 Motorola DPI, Test Sat .. 2 
HP86406 0.5-1024 MHz syrithesized signal genorator ... 

HPBG60A, 1-1300 Miz syn. Signal gen. w/266028, BBX336 . 3 
HP1417 Spectrum Anadvzar 1-1200 htiiz wiBSS4L, 8552 Mod 
McGraw-Edison 920 Deviation Meter 50-4000 MHZ .. 
Nicolette 302 Digital Storage Oscilloscope .......... 
Tek 7834 Oscilloscope 400MIt7 frame w/?A26. 7B! 
HP3330 Generatar-Syathesiza1 ... 

Wavetek 2001 Sweep Genorator 11200 Miz 
Leader L80522 Cscilloscoce 20MHz (will sync. to 50 


Mrz... $110 
All in good working condition...other equipment available! 
804) 237-4762 


Call or fax 


SELLING TRANSMITTERS 
GL-T-8500 900mhz with C-2000 control 
Motorola 900mhz and VHF PURCs 
Channel Banks 
72mhz receivers 
72 and 900 mhz link transmitters 
QT-250 VHFs 
H-MC&E * 770-242-8979 « Pat Fooks 


NEED A LINK??? 
@ CYLINK-NEW!! Airlink 128/RS232 with 
MICOM 5010 MUX 
@ CYLINK-NEW!! Airlink 64/RS232 with 
RAD EM200 MUX 
@ DX RADIO SYSTEMS-NEWI!| DXPA106100 
100watt VHF Digital Transmitter w/ PS. 
2 available 


Call JIM at 713-246-6947 


CALE no sal as 
WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 


Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 
PLUS 
“PL” and paging reeds/filters, TCXOS 
Call us last to sell any of the above. 

COMM WE PAY CASH 


4614 E. McDowell Rd. Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


EQUIPMENT FOR SALE 


10 Motorola Purc 5000 VHF 350 Watt 
9 Motorola Micor Purcs 375 Watt 
B93J2B1101 with Advanced Control Mods 
10 Mot Nucleus Purc Hipower 
Simo Histab w/Batt Revert 
2 ASC Controllers 
10 GE MASTR || 800 Cony. 35 Watt Repeaters 
22 900 MHz Purc 5000 DRC/ACB/Tone 
6 Mot Micro 40-50 MHz Purc 375 watt 


6 Mot 900 MHz Trunked MSF-5000 150 Watt Cont. 


4 Mot T5272A 800 14 CH Controller 

45 Mot Desktrac 800 T Repeaters 
4 Mot Quantar 800 T 
WE BUY USED RADIO EQUIPMENT 

WE PAY THE HIGHEST PRICES 
SCOTT COMMUNICATIONS 
KEN SCOTT 406-748-3218 
emall; scott@montana.com 


BUY & SELL 
QUALITY USED EQUIPMENT 
Motorola * Uniden * Kenwood © Johnson 
VHF « UHF + 800MHz + 900MHs 
Mobile « Portables * Repeaters 


PLANO COMMUNICATIONS INC. 
1-888-906-9006 


ICOM equipment bought, sold & io) 
repaired. Recelvers R8500-$1625; COM 
JCOM 


R10-$398 and PCR1000-$489. 
2-year warranty on all receivers. 
', SWS Security = {COM 
\ (410) 879-4035 {COM 
Wwww.swssec.com 
Sales @swssec.com ICOM 
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utter Buttes 
-Way, Inc. 


1-A N. George Washington Blvd. ¢ Yuba City, CA 95993 USA 
: 530 674-7532 © F: 530 674-1941 
http:/Awww.2-way.com ® E-mail: sales@2-way.com 


Used Equipment For Sale 


Mobile Radios: 


24 Motorola GTX M11UGD6CB1AN BOOMHZ mobile W/BCC.....:00+00+ 


Motorola Spectra 900 MHz O37KGASJB5.. 

Motorola Spectra 900 MHz 027KGA5JB2 

Motorola Maxar 50 UHF D34JAA6300AK w/o acc... 

Motorola Syntor 100W UHF W / Acc T74SRA3S00AK.. 
Motorola Syntor X 110w 42-50 T71VBJDO4AK w/acc... 
Motorola Syntor X BOOMHz Trunked T45XAJ5G11AK (radio 
Motorola Syntor X 110W VHF w/o acc T83VB57J04. 

Motorola Syntor XX 800Conv T45VBJ7000AK No/acc. 
Motorola Traxar 800 trunked moblles (D3STDASEOODK) wio acc.....10+$39 each... $40 
Motorola Mostar 800 trunked multi-syster/Single Sym. 10+$49each.....$60 
Motorola Maxar 80 UHF mobile w/PL. 

Motorola Micor 42-50 135w pi dual RX X71ATA4413AA w/o acc... 
Motorola Micor 30W PL T44ATAS100BA WAO ACC... 
Motorola Mitrek T51JJA4900BK w/o acc caq... . 
Motorola Mitrek T81JJA2900bk 110W.....w/o acc. 
Motorola PP 1000 T3SCPASGBGAH..(Mitrek Chasis}. 

400 GE MLSU241 UHF 8F 40w Mobile..........cccceeesesrsee 

GE Mastr li LB 6GOw 42-50 MC64KFN33A..... 

GE Mastr |l VHF SQw 150-174 MCS6KAUGG6A....w/o acc......... 
GE MVS UHF 450-470 16f 25w NPU20... W/O access.. 
GE Delta SX 450-470 40W Radio only 

GE Ranger VHF 100W W/ 5825 Acc. 

Johnson Challenger 7172 UHF 488-512 MHz w 

Johnson 8600 BOOMIZ....VWW/ACC......s.crcerseees 

Johnson 8615 800Mhz Multi sys W/acc.. 
Johnson 8640 900MHz LTR...w/ acc... 
Johnson 8655 900OMHz LTR...w/acc.. 

Unkten SMS 935TS 900MHz LTR.... 
Uniden SMS 830TS SOOMHZz LTR......... 00+ 

Uniden FMS 810TS 800 MHz mobile w/o acc. 

Uniden SMS 815TS 800... 

Kenwood TK-931HD 35w 800MHz mobi ae 


Portable Radios: 


“E-8*a>* gan eeere* <9 50" 


“ug Re*gs*; 


Motorola MTX-800..2Sys....H25JBF51B1AN.. 

Motorola MTX-800 Classic..H25JBF51B4BN 
Motorola STX BOOMHz W\ key pad...H35JNB5170GN.... 
Motorola STX BOOMHz W\ 3 button displayH35JNC5170CN. 
Motorola STX 8OOMhz w/o key ped...H35STC5170CN. 
Motorola MT 500 4w 8f450-470.........cccseeecessessrserusseeerees 
GE TPX 8403 800 MHz G-Mark V portable. “w/ rapid charger... 
Unkjen SPS-920TS 900 MHz LTR portable w/o charger..... 
GE MPA Paucdx 4W UHF W/ Rapid Charger NoBattery... 
Motorola Visar 800 mhz HOSUCECBIAN.... cee 
Motorola P110 2f 4w UHF...w/ charger 


Base/Repeater: 


Motorola Micor C64RCB3105AT 470 - 490 MHz repentersceccssneeseees $1695 
: Motorola Micor § Channel 800MHz Trunked System W/75W Solid State 

PA'S and T-BO40A 20CH Comtrower ....ssscsscccesesssseeeseusseerensersneeesseesee SCALL 
10 Motorola Micor C73RXB31068T 110W VHF Repeater DVP PL...........$1995 
15 Motorola Micor C73AXB1068T 1 10W VHF Repeater DVP PL {NEW In Box)..NOS.$CALL 


Oa =~ OD = 
NR 


goe- 


~as aN 
eo 


Motorola MSR 2000 VHF GOW baae.......s.ercre sas 

Motorola MSF 5000 800MHz Conv. 75W W/ Duplexer. 

Motorola Micor C71RCB3105DT 42-50 100w repeater... 

Motorola Micor 100w 42-50 DC base (unified chasis)... 

Motorola Micor 100w 42-50 DC base (unified chasis) acs 
Motorola Micor Base..B00MHz Conventional..(L35RTB6100AM)... 
Mise, Micor 72 MHz transmitters & receivers 

Motorola Micor 72 MHz transmitter C42JZB6106AC.. 

Motorola Micor 72 MHz base station DC control............ 


Motorola Maxtrac/Radius desk mics (NEW)... 

Motorola Syntor XX 800 Trunked Base Station... 

GE Mastr Il 100w 42-50 base DC 

GE Mastr Exec I! 6f 42-50 base w/ DC cont..... 
Motorola 43 MHz Micor Purc Base,.C71JZB-1106A... 
Avantek Digital 2GHz microwave w/ mux 4 Complete Hops 2w/ Hot 
GE Master |i 72 MHz Repeater SC54UAU44A. 

GE Master |i UHF 75W Repeater SC7SYAS85B. 


Close Out & Misc. Equip: 


Motorola MX-350 portables VHF less elements, no PL. 
Motorola HT-220 450-470 PL 4w 6f H34FFY31908...less elements......$25 
Motorola N1428A MT-500 Converta-Com......w/o access. 
Motorola Centracom! power supply...Low Voltage... 
Motorola Centracom | power supply...High Voltage. 

GE Delta Voice encryption 194148909P10 

GE MPR UHF handheld 

GE MPX UHF handheld... 

GE Bank Chargers for MPD/MPA series... 

Motorola MT-500 rapid charger NLN-4569B. 

Johnson 8700/8710 800MHz LTR... 

Kenwood TK-200 VHF portables wi Keypads: 

Zetron DTMF microphone (Johnson 8600 series radios) 


100 Buss 60a fuse holders HEJ-BB w/SC-40 fuse(new)}.... 


Jegnh~ gue 4yogesgyge>*-* 


SSC 831BY-1,4 tone emote (new in box). 


Motorola T1903 A Local Remote... 
Motorola T-1380AE Tone Remote... wie 
Motorola T-1605 Tone Remote W / Desk mic (NEW)... 


Motorola T-1617 2f\ 4f Consoles.. 
GE Portamobile iI UHF......... 


Motorola Tek-25A Micor,Motrac & Mitrek test panel . . 
Motorola Tek-58 & SC Metering panel... 
CelWave 505980 4CH 851-960 TX Combiner. will Ane... 
Motorola VHF 4 Cavity Duplexer 
OB Products VHF 4 Cavity DB4058-B { NEW ) NOS... 
DB Products UHF D84383-4 4CH 450-512 Combiner.......... 


We Buy, sell and trade quality used and reconditioned 
commercial 2-way radio equipment. 
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Classifieds 


Equipment For Sale 


90% SAVINGS ON SMR & 
CELLULAR SITE ANTENNAS! 
* ANTEL 350°, 180°. 120°. 63°; 800-900MHz. 10-14db Gain 
Factory Price: $1294-1663. OUR PRICE: ONLY $130-160.00 
* ANTEL LPD7905/8 92° Panel Antennas. 790-960MHz. 14db 
Gain. Factory Price: $1801. OUR PRICE: ONLY $165.00 ea. 
* CELWAVE Penetrators-BCR10 & 12. 360°, 220°, 140°. 
10-14db Gain. 824-894MHz. 
Factory Price; $2400-5400. OUR PRICE: $240-480 ea. 
* SCALA OGC9 9db Gain. 824-894MHz. 360° 
Factory Price: $910. OUR LOW PRICE: $90 ea 
* CELWAVE 1135 360°, 60°. 10-14db Gain. 824-894MHiz 
Factory Price: Up t0 $2423. OUR LOW PRICE: $175-190 ea 


SOME NEW IN BOX! EXPORT PACKING AVAILABLE 

ALL GUARANTEED TO MEET NEW ANTENNA SPECS! 
COORDINATOR TELEPHONE SUPPLY Lakeland, FL USA 

888-264-5629 US/Canada + 941-687-2939 Worldwide 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 


Massaponax Business Park 


IWNE: MECIIEM See at oe er 


fs ELECTRONICS *3,iis0" 


Fredericksburg, VA 22404 
Low Band 250w stations 
UHF 250w repeaters clear & secure 
> Two-Way Radio Communications UHF DES repeaters 420-450 & 450-470 
> New and Reconditioned Radios UHF MC Marre 438-470 
> Custom-Designed Radio Systems UHF MCX 1000 secure 


: : Dual Syntor-X secure VHF/UHF 
> Repair and Programming UHF secure Sabers 


> Consulting Micor LV & HV supplies 
Cll consoles 


CEBS, cards & power supplies 


Fax on demand 


URL Address: http://www.mechemelectronics.com E-Mail: mechem@fls.infi.net 


www.usedradio.net Circle (117) on Fast Fact Card 


(Equipment list, prices & order 
capability all on the Web} 
Motorola-Maxon-Kenwood 
Portables * Base Stations * Mobiles 


Fra ©) SERVICE: you deserve it, you'll getit. LO CSMIE. 


= Sharp => Quantity Pricing Available on: Distributor for: 
COMMUNICATION «Aisiiies TELEWAVE 
Distribution Center ° Portables Site Management 


* Conventional | RFI 


Authorized Distributor = * Munked Connectors & Cables 
* Accessories 


Mobile Communications SAMLEX 
a radio sales to Power Supplies 


an dealers only WHELEN 
ech t's the bottom line that counts, Selety & Warning 
800-548-2484 [Far 


Circle (118) on Fast Fact Card 


SP10/P110/GP300/M120/GM300 


SP2550/SL500/CPO5 10 
ETC. 


Close-out Pricing! 


American Radio Exchange 
Ofc: 888.260.7368 
Fax: 310.312.5437 


* 118.000-135.975 MHz e 10 | | - AIRPORT 
MB BASE Watt Output ® Performance MOBILE 


TRANSCEIVER ee | pene s Oeciers = ae Fy] COMMUNICATIONS 


Oe Rack Mounting ® Other Civil ; 
MENTOR Aeronautical Radios © Mobile 
j t Radio Light Control ¢ Nav Signal One Channel Standard 


RADIO COMPANY Monitor/Alert ¢ Up To6 Channels Optional RADIO COMPANY 


Equipment Wanted 


WANTED 
Used Service Monitors 
Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 


Advisor Keynote 2-tone $75 

MinitorI andMore || MinitorIl $95 

(> Flat Rate Prices - No hidden Charges| | Advisor $40 
{—-F One Price Includes Parts and Labor Bravo Express $30 


and Others 
(> 90 Day Warranty Extended warranties available 


WANTED: Used 800 MHz 
LTR Equipment 


*Minitor I & II tone reeds $25 each Paging and Wireless 

*Minitor II Scan Adaptor (scan 2 channels) Service Center 
$55 installed, or do it yourself kit $45 

*Minitor IT freq conversions (board swaps) 800-822-2 150) 


24 and 48 hour service available Fax: 561-683-0022 


Portables/Mobile/Repeaters 


Spectrum Wireless 
Cail Tom at 

? 20), : Ph. 702-252-8525 

Circle (119) on Fast Fact Card Fax: 702-252-8535 


W ‘anted: Pagers a Minitor Il tsi iain i 
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Classifieds 


NQTOROLA® 2-WAY 
fu} 10 RENTALS 


e Top Quolity ¢ Low Cost 
* Overnight Delivery Anywhere 


800-822-MOSS 


MOTOROLA 
RADIO RENTALS 


¢HT1000, GP300, P200 

¢ Intrinsically Safe 

¢ Full Line of Radio Accessories 
Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail; eventcomm @ aol.com 


MOTOROLA 


Radio Rentals 
* KENWOOD also 
available 
* FM approved, 
Intrin. Safe 
* VHF, UHF, 800MHz 
* HTI000, P1IO, Visar 
* DEALERS— 
Call for price list 
and brochure 


800-614-6500 
ION 


COMMENICATION SERVICES, INC 


va a ea 17 PAGE 


MEMORIES 


FAD 
after 1 month. 


Don’t let it 
happen! 
Make sure 
the memory 
of your ad 
stays with 
your target 
audience. 


Engineered “9 optimum performance in both L/ and Fi Flex technology pagers! 


MOTOROLA NEC 


1,000s OF FREQUENCIES 
STOCKED & READY TO SHIP! 


Decades of Crystal Manufacturing + Full Quality Control & Aging Process 
All Size Accounts Serviced + Large Quantity Specialists + Contract Pricing Available 


RIGINAL 
® BREAKERS ® PROGRAMMERS 
& Bonders & Cradles with Set Up Assistance 
MOTOROLA * NEC * UNIDEN * PANASONIC * EVERON * GIZZMO 
NIXXO * MAXON * INTEK * SAMSUNG * PAGEROLA * SHINWA 


PAGERS . BATTERIES 


pontocked!  ® Eveready* & Duracell” 


PN SAGECORE INDUSTRIES 
& 1-800-957-8700 2. 


Int'l Calis: 714-721-1621 ® Fax: 714-721-1030 * www.pagecorp.com 
Company Checks & Major Credit Cards Welcome! 
Ask for our current Parts and Pricing Handbook! 


Circle (120) on Fast Fact Card 


LCDs 


Mobile Radio 
Technology. 


CALL 
800-347-9375 


OUR DIVISIONS: i 


PageCo 


International, bine. 


weve got the cyseaby! 


CRYSTRSNICS: 


* Over 3000 Frequencies In-Stock 


* Competitive Pricing 

+ We Buy and Sell New & Used Pagers 

* Basic & Advanced Pager Repair Training 

* Complete Line of Pager Service Equipment 


tel (954)491-9501 + fax (954)491-8834 


Computer Software 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


NOW AVAILABLE 
CRI - PRO 
YEAR 2000 COMPLIANT 


DOS * NOVELL * LANTASTIC ¢ UNIX 


We can provide complete solutions 
including software. hardware, and 
training. 
205-987-1523/205-987-1709 FAX 


Circle (122) on Fast Fact Card 
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Form 600 Made Painless 


* Print your FCC Form 600 on plain paper 


* Prepares Form 600 for all Radio Services 


* Convenient menu selection of answers 


* Metric & NAD conversions included 

By express $350 By mail $325 
Brown and Schwaninger 
Call for demo disk 


202/223-6041 


Circle (123) on Fast Fact Card 


Classifieds 


Computer Software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 
See details and download demo from our web site! 

SorTrWRIGHT, LLC 

1010 So, Jouer St, Sure 204 

Aurora, CO 80012-3150 USA 

Tet. (303) 344-5486 » Fax: (303) 344-2811 


www.softwright.com 


email: sales@softwnghicom 
Circle (124) on Fast Fact Card 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wire ess Radio 
communication sites: 

- Intermodulation Interference Analysis 

~ Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signa! Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 

- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://‘www.polaris.net/~douglas 


= 
ss 


NAAAAAN 


Do your SMR Management 
& Billing in ONE take!!! | 


Let Genesis show you how with | 
software solutions for... 


SmartNet * SmartWorks 
SmartZone * LTR 
MPT 1327 
For more information, 
call (903) 561-6673 
or visit our web site at 
www.GenesisWorld.com 
| \ 


Genesis’ 


\ 
chee geet tdecs begor... 
F? C4 


= 


Circle qa 26) on Fast Fact Card 


¢ Seamless rasterized topographic maps 
e international enhancements 

¢ Import of multiple terrain data formats 
¢ Biby-D advanced propagation model 


¢ Mapinfo file import 
¢ CDS matrix calculation method 


RFCAD provides high-resolution 
propagation results overlaid on seamless 
rasterized topographic maps. RFCAD has 
been designed to enable the most efficient 
and accurate planning, and analysis of RF 
sites, and systems. 


(<j 800-441-0034 
www.comm-data.com 
Communications Data Services 


Circle (125) on Fast Fact Card 


ni LN/S6 SMOPUINY 10) peuBssep uo_eadde yq-zE 


Radio Propagation Software for PC's / WINDOWS 
e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
e No Radial Generation Required - Real Time Propagation Study / Profiles 
e DXF/ BMP File Formats - Interface with AutoCAD, MapInfo 

e Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 

e VHF - UHF/ Microwave Point-to-Point Path Profiles and Link Analysis 
¢ 30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


Micropath® Corporation 
2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: (303) 333-4386 
e-mail: microinfo@micropath.com @ www.micropath.com 


Software For 


Classified advertising is a — 

inexpensive way to reach 
your target audience! 
Call: (913) 967-1861 

Fax to: (913) 967-1735 
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Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 
Telephone: 770-451-3264 
Fax: 770-458-8785 


Repair and Calibration 


of Communication 
Service Monitors 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service on MicRoPROCESSOR-BASED 
MosiLes, PoRTABLES AND ConTROL Heaps. 
SURFACE MOUNT REPAIR. Most repairs $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30001 770-948-9566 


Programming - Same-Day Turnaround on Most Makes and Models 


We Service Most Makes & Models « Fast Turnaround « 15% Discount on Service Parts 


(=| GENERAL 


COMMUNICATIONS 


Mobile ; 
Communications 


OISTRIBUTORS OF MOBILE COMMUNICATIONS EQU 


Circle (127) on Fast Fact Card 


— 
| VISA | 
a 


800-356-3200 + www.gencomm. 
5157 Anton Drive * Madison, WI 53719 * 608 271-4848 « Fax 608 274-2080 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
4300 Lincoln Ave., Unit 0 
Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 


%* Visit our Website: http://www.tritonelec.com * 


Mobile Radio 


Technology. 


Dawn Rhoden 
1-800-347-9375 
Classified Advertising Manager 


Want more information on 
advertised products? 


Use the Fast Fact Card! 


TOWER SPACE 
NOW RENTING 
N.E. OHIO 


41 30 32/81 00 33 
310° 36" pcs? 


IPMENT 
com 


Huntsburg 


r 


MOTOROLA , 
ERICSSON “* 


PORTABLE & MOBILE REPAIR 


* Quick Turn Around + Free Return Shipping 
+ Factory Trained & FCC Licensed Techs 


| Aizcom| 800°567°5636 | gx. petsea De 


VINELAND, NJ 08360 FAX: 
11420 NW 45th Place « Sunrise, FL 33323 | 


MASTERCAR! 


itp WW.CENTURIONCOMML COM 


$40. 00 FLAT RATE 
PLUS PARTS & SHIPPING/BANDLING 
PLECTRON & INSTALERT MONITORS 


TWO-WAY REPAIRS ALI. MAKES & MODELS 
MOTOROLA MINITOR Il PAGERS 
$40,00/HR. PLUS PARTS & SHIPPING/HANDLING 


FAST TURNAROUND, FCC LIC. ENED TECHNICIAN 


CENTURION COMMUNICATIONS, INC. 
PH: (609) 794-2000 


41 10 39/80 41 01 
350' 36" pcs? 


Youngstown* 


Cortsville area 
200° SSV UHF/VHF 


Youngstown+ 


40 37 52/80 35 21 
200' SSV UHF/VHF 


E. Liverpoolt+ 


(609) 794-8989 


Columbiana+/Lisbon .. 


TRANSMITTER AMPLIF 
REPAIR CENTER 


TER 
RADIO REPAIR TWO-WAY 


= NEXTEL + MOBILE 
* MOTOROLA IDEN 
+ PORTABLE 


718-341-1849 
CALL NOW & SAVE 
134-53 160re STREET * QUEENS, 


We repair most brands of TX Amplifiers for 
up to $125.00 (plus parts & shipping). 
We also repair Shinws, Motorola, NEC and GE Pagers 
and Plectron-Instalert monitors. 
*® Fast Turn Around ** 
ADV: set eu COMMUNICATIONS & 
ECTRONICS INC. 

1036 Woodhaven ore 
Lynchburg, VA 24502-3757 


(804) 610-5473 
Fax/Phone; (804) 237-4762 
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TJ COMMUNICATIONS 


= CONTROL STATIONS 
* PARTS & ACCESS. 


200' SSV_UHF/VHF 


Contact: 
LIBERTY TOWER GROUP 
330-759-1755 


* under construction 
+ completion est. 8/1/98 


NY 11434 


Classifieds 


TOWER TECHNOLOGY 
CORPORATION 
We have the finest, professionally managed 
antenna sites in Florida, Master Antenna Sys- 
tem for UHF & 800 MHz using 31/8" hard line. 
Four window tower top amp. If you need an- 
tenna space in: 

Jacksonville « Tampa Bay * Sarasota/Venice 
Lakeiand * Sun City » St. Augustine 
Contact: Bruce Mcintyre 
(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


NEED TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dedicated to advertising antenna sites for lease 


NEED SITES? 


The NCSD contains thousunds of pre 
antenna sites. all with space tor lease 
Just $25 per year, Vor inlormation call: 
Tek (732) 462-3964 Fax: (732) 408-4033 


NEW TOWER 

New 1879 foot above ground tower (Latitude 
35° 52' 59°, Longitude 79° 51' 30°) to service 
the Greensboro, Winston Salem and High 
Point, NC area with elevator and communica- 
tion platforms. 

Contact F. L. Warford, Mann Media, Inc. 

1-800-948-1409 or FAX 336-286-0100 


FEDERAL GOVERNMENT 
ROOF TOPS AVAILABLE 


FOR ANTENN, ES 
t U.S. GENERAL SERVICES ADMINISTRATION 
WH, ME,MA,CT,RI (617) 565-6727 
, PR, U.S. VIRGIN ISLANDS 
(212) 264-6749 
D, VA, {Except metro Washington, D.C.), 
(215) 656-5854 
, KY, MS, MC, SC, TW (404) 331-3105 
N, OH, WI (312) 353-3299 
NE (816) 926-1198 
OK, T (817) 978-3745 
SD, bg WY (303) 236-1770 
WY (415) 522-3304 
(206) 931-7718 
(202) 260-0692 


2 
& 


‘ont 


2 No 
aa 
= ££: 


ESFPER 
pBEZs 
ae 


“- 


11. DC and nearby MD and VA 
OR: http://www.GSA.GOV/PBS/ANTENNA,HTM 


WASHINGTON STATE 
Good Security. Year around access. 
Eight sites—Seattle, 1-5, I-90 coverage 


GOLDSPAR COMMUNICATIONS 
Alan Robinson 
Ph: 253-759-4334 * 800-555-SITE 
www.goldspar.com 


MicroNet | tc. 


@am Site Management = 


Over 125 sites in inventory 
California, DC, Maryland, 
Massachusetts, New Jersey, 
New York, Pennsylvania, 
Texas and Delaware 


Site Acquisition, Development 
and Management 


MicroNet Inc. 
2370 York Road, Bidg. B 
Jamison, PA 18929 


(215) 491-7400 
(800) 220-7400 
Fax: (215) 491-0260 


http://www.towersites.com 
Contact Dave Sesso 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035' 
AMSL, 2035' AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 

Fallon and the I-80 corridor 


888-825-2626 
GREAT BASIN COMMUNICATIONS 


TEL: (847) 823-7713 
CHICAGO TOWER 
LEASING CORP. 
COMMUNICATIONS 
\’ TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 


AREA P. O, Box 31160 
CHICAGO, It 60631 


STAN STANN 


Resco TOWER 
COMPA N ¥ 


| Sites available 
in 
South Carolina 


Call Miles McSweeney 
803-686-6686 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


s ° Fabrication 

H * Design 

f° Engineering 
ttee * Installation 


* Service 


1° Maintenance 


=  owager is your 
<7 worldwide turnkey 
tower company. 


Phone 
1-800-968-5601 
or Fax 
1-800-882-3414 


Communications, Inc. 
ASE Box 656 
3560 East Swager Drive 
Fremont, IN 46737 USA 
Phone |-800-968-560! * 219-495-5165 
Fax |-800-882-3414 * 219-495-4205 
E-mail : sales@swager.com 
Internet: www.swager.com 


Circle (128) on Fast Fact Card 


Small Cost...Big Results! 


MRT Classifieds. 


The FCC has stated that alf sites must be in compliance 
with the new Federal RF Exposure Guidelines... 


=~ Risa 


recognized leader 
in need 
CORSA Ts SEIMONS. 


evaluations 

Computer MPE Anolysis 

+ RF Field Surveys 

- Safety Plans for 
Companies and Sites 

+ Phase I Reai Estate 
Audits for New Site 
Acquisitions 


Argent is the 
National Narda® 
Sales Representative 
for RF Safety 

for the General 
Telecommunications 
ond Broadcast 
Markets 


Argent Consulting Services, Inc. 
i- -800- 634- 3947 


site for the latest RF tes ; 
www.argentrf.com 
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d index/hot line 


Page 


Company Number 


Allen Telecom Group 

Allen Telecom Group 

ANGrOW Compa sscscnnneiscscanasasaiscancies 51 
Anritsu Company 

Antenex 

AF Comm Supply 

Astron Corp. .... 

POMBE, UOC. ..nsererssereenvenssthopassunnntanatanne 56 
Barnett Electronics Inc. ......-cccccee 77 
Berkeley Varitronics 

Brown and Schwaninger 

Cadex Electronics, ING... cece 38 
Canadian Marconi 

ChargeGuard Corp, 0.0... eceeeerecneeeee 75 
Citel America, INC. oo... eee teeeenes 38 
Communications Specialists 
Communications Data Svcs. Inc. ...... 58 
Communications Data Svcs. Inc. ......85 
Computer Resources Inc. .................84 
Connect Systems, INC. ......c:: eee 31 
Control Signal Corp. ...c:cccceseeeeeee 22 
Cooper General Corporation 

CP! Communications Inc. ......0.0.00... 
GAYSTFONICS? INC. ..ecccesonsnrrsenstenseonereeiers 84 
Dapa Communications, Inc. ...... 

David Clark 


Digital Communications Ine. .............. 50 
Doppler Systems, INC. ....... cece 54 
Duracomm Colp. .......cccccceecceceeeeeeee 49 


EDX Engineering, INC. 00... cceeneeees 14 
El Paso Communication Systems .....80 
EMR Corp. wc SB 
Eupen Cable USA 

General Communicaticns 


The Genesis Group 

Henry Radio 

Hutton Communications 

Hutton Communications 
ICT/Integrated Circuit Technology .... 
TRRESYSIOMS, IC. .--ncsarcenconcensonenssenerss 17 
International Crystal Mfg. ... 

Intertec Publishing 

Intertec Publishing 

Intertec Publishing 

Kenwood Communications 
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Fast Fact 


Number 


Advertiser 
Hotline 
800-676-5342 
.. 800-676-5342 
708-349-3300 
408-778-2000 
800-323-3757 
800-255-6222 
.. 114-458-7277 
804-794-2500 

.. 800-423-3858 
732-548-3737 
202-223-8837 

.. 604-451-7900 
613-592-6500 

.. 800-458-3410 


.... 305-621-0022 
.. 800-854-0547 


800-441-0034 
.. 800-441-0034 


.. 205-987-1523 


800-545-1349 
800-521-2203 
305-223-6399 
972-437-5320 
954-776-0031 
716-373-7228 
508-751-5800 
800-753-8459 
306-781-4451 
.. 602-488-9755 


.... 816-472-5544 


.. 520-204-2597 
541-345-0019 
915-533-5119 

.. 602-581-2875 
813-527-7955 
800-356-3200 
903-561-6673 

.. 800-877-7979 


geen 1 


102 ..... 


800-442-3811 
604-888-6304 
316-522-4981 
405-236-3741 
800-288-8606 
800-288-8606 
800-288-8606 

.. 800-950-5005 


. 760-631-2811 


.. 870-763-6250 


Page 


Company Number 


Mechem Electronics .........cccccceee BS 
Micropath Corp 3 
MiG LIMB a ccscssssisciesrnesavarenssoncaoesconnn 
Midland LMR 

Modular Comm. Systems 

Motorola Test Equipment 

NARDA/L3 Communications 


New Hampshire Communications 

New Mar 

Optoelectronics Inc. .. :. 
ONG ssncsscsascscrascaceaciasnannnsoneemenasene 
PageCorp Industries 

Page ek, ING. as conmcsmnamicnmnes 
Paging & Wireless Service Center....83 
Pipo Communications 

Pihtod inGisscasesaeenenansin 27 
Polaris Industries 

Polyphaser Corp. ........cccccceesesceseeneetees 42 


Raine sInG i ssccscctscccnismncnnnneavces 
RCC Consultants 

RCW Distributing ... 

Ritron:: nexwaxcncran mais 
Bit ON IG x cssvsevsszacesvncecenmecrerenceases 
SGIECIONG HiseisEaREEMIAE IS 
Sharp Communication ...........ccesee 
Simulcast Solutions 

Sinclair Technologies Inc. 0... 
SOMRWQHE iesssescascencsansmnmaines 
Sutter Buttes Two Way 

Swager Communications .... 

TRICO EUV iis. cies ttt eae anus 
‘POIBWAV GUNG ncccscsnansccccsnaaonarseeanaed 
Thunder Eagle 

Transcrypt International Ltd. ............. 
Tripp Lite 

SAR SVSISITISUING. .ccnnsncenensnanerenrpesanes 3 
Uniden America Corporation 33 
Valmont Industries, INC. ...0.......eue 
Vega, A Mark |V Company 

Vocom Products Co. LLC 

WETEC Electronics 

Zetron Inc. 

Zetron Inc. ... 

ZOHOD WG avispssovcccrcosnccantsnrarunoswnaeuss 


Fast Fact 
Number 


Advertiser 
Hotline 


.. 540-891-0569 
303-526-5454 


... 800-MIDLAND 


800-MIDLAND 
818-764-1333 


... 800-505-TEST 


516-231-1700 
.. 714-630-4541 
603-668-3004 
800-854-3906 
.. 800-327-5912 
708-428-7171 
800-957-8700 
919-518-1828 
. 561-683-0022 
530-644-5444 
219-936-4221 
404-872-0722 
.. 800-325-7170 
800-435-1636 
800-545-7748 
800-346-6442 
765-622-7687 
732-404-2400 


104 ....... 800-726-9015 


800-USA-1USA 
800-USA-1USA 


17 ......... 510-781-5432 


800-548-2484 
716-223-4927 


45 ......... 800-263-3275 


303-344-5486 
530-674-7532 
800-968-5601 
510-656-5600 
415-968-4400 
703-242-0122 
800-894-2609 
312-755-8741 
716-549-4700 


28 ......... 817-858-3300 


402-359-2201 


srr, 818-442-0782 
800-USA-MADE 


901-286-6275 
425-820-6363 
425-820-6363 
425-820-6363 


A MODULAR APPROACH 

FOR STANDARD AND CUSTOM 
PRODUCTS TO MEET THE NEEDS 
OF HIGH POWER LINEAR 
AMPLIFIER APPLICATIONS 


eS bes ae 


4 Power amp modules 
2 AC & DC Converters 
2 Preamps 

1 Control interface 


; CDMA, TDMA, AMPS 
je : Hot pluggable modules 
Fully redundant 
Remote alarm control 
Soft fail operation 


TLDO019 
Specifications 


® 869 - 894 MHz frequency 


¢ 100W Average 


© 62 dB Gain 


* 110/220V power supply 
SOLUTIONS FOR 800 - 2200 MHz, CELLULAR, 


© 0 - 50°C temperature range DCS, PCS, WLL 
| ‘ ’ ad 
| * 25 pin parallel interface LOW AND MEDIUM POWER AMPLIFIERS 
#6 pth sala tate FOR SINGLE AND MULTICHANNEL APPLICATIONS, 


amity wc ae citi FULL RANGE OF ULTRA LINEAR MODELS. 


For additional information, please contact our technical sales staff: 
ALLEN Teitasa ALLEN  ALLENTELECOM INC 
ities 46, alléc de Mégevie ELE 


LO 30500 Bruce Industrial Parkway 
33174 Gradignan Cedex - France Cleveland. Ohio 44139-3996 USA 
Tel 440-349-8400 - Fax 440-519-8606 


Tel (33) 556 89 56 19 - Fax (33) 556 89 53.44 
TELIA 


Circle (2) on Fast Fact Card 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel 
with ALE 157 CTESS/DCS codes. In 
Desktopor Rack Mount version: 


TE-64 $79.95 


Self-contained Encoder, Rotary Dial Selection. 
Great for the Benchtop, 5.25"x 3:3" x 1.7" 


PE-2P $54.95 


Two-tone Sequential Encoder. 
Sub-assembly ‘mounts inside radio 
or other enclosure. Multiple call 
capability. 1.25" x 2.0" x .4" 


SD-1000 


DCS-23 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1.18" x .25" 


$59.95 


TS-32P 


Two-tone Sequential Decoder. 
Programmable unit provides 
switched outputs from two-tone 
paging calls. 1.25" x 2.0" x 4" 


$57.95 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver. 1.25" x 2.0" x .4" 


/CSI-100 


$749.95 
Video Modem. Sends\and receives broadcast 
quality; singleframe, color video:over ANY 
narrow-band communications channel. 


eer 
aa. 
SE 
CC-1/CR-1 $49.95 each 


Surface Mount Component Kits for repairing 
SMT circuits. CC-1 for capacitors/CR-1 for 


resistors. 


$59.95 DTD-1 


TS-64 


Sub-miniature Program- 


$54.95 


Decoder. 1,7" x .78" x .25" 


$49.95 


Single Function DTMF Decoder. 
Provides switch outputs via 
DIME. 1.25" x 2.0" x .4" 


SS-32SMP 
Sub-miniature CTCSS 


er. Jumper program- 
mable. .53" x 1.0" x.16" 


mable CTCSS Encoder- Encod 


1D-8 $69.95 


Automatic Morse Station Identifier. Meets all 
FCC ID Requirements. Fully field propram- 
mable with included keypad. 1:85" x 1:12" x.35" 


PE-1000 $224.95 


Desktop Paging Encoder. Two-tone sequential, 
other formats available. 7.5" x 7.8” x 2.7" 


PE-4/PE-15 $79.95 
Multiple Call POCSAG (RPC-1) 
Paging Encoders. Where direct 
control of local area’ paging is 


desired. 1.78" x 1.03" x 35" 


$27.95 SS-32PA $28.95 


Programmable CTCSS 
Encoder. Custom tones or 
audible tones also ayail- 
able. .9" x 1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 


Shown are a few of our 
most popular tone signalling 


COMMUNICATIONS SPECIALISTS, INC. 
MY 426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 
] fa 998-3021 * FAX (714) 974-3420 , AAR 
Entire U.S.A. (800) 854-0547 « FAX (800) 850-0547 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


‘Outside USA or Canada: Jescom International, | Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 
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